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I. A b s t r a c t  

The r e g i o n a l  d i s s e m i n a t i o n  c e n t e r  e s t a b l i s h e d  a t  the  U n i v e r s i t y  of  

P i t t s b u r g h  (a t  t h e  Knowledge A v a i l a b i l i t y  Systems Cen te r )  has  completed t h r e e  

y e a r s  o f  o p e r a t i o n .  The o r g a n i z a t i o n  c o n s i s t s  of a t r a i n e d  c a d r e  of  e n g i n e e r -  

i n g  c o n s u l t a n t s  and f u l l  t ime Center  S t a f f ,  now s e r v i n g  s i x t y - f o u r  companies i n  

t h e  N o r t h e a s t e r n  p a r t  o f  t h e  Uni ted  States .  Two of t h e s e  companies e x h i b i t e d  

c lass ica l  t r a n s f e r s ,  i n  t h a t  p roduc t s  now o f f e r e d  f o r  sa le  were developed. as a 

r e s u l t  o f  membership i n  t h e  program. 

C e n t e r ' o p e r a t i o n s  have been fo rma l i zed  t o  t h e  p o i n t  a t  which a p r e -  

d i c t i v e  model cou ld  be  deve loped  l ead ing  t o  t h e  c o n c l u s i o n  t h a t  s e l f - s u p p o r t  

may be  ach ieved  w i t h  a n  in.crease i n  f e e s  of  approx ima te ly  50% w i t h  approximate-  

Zy twice t h e  c u r r e n t  number o f  member companies.  Accord ingly ,  a new fee s t r u c -  
. 

t u r e  i s  b e i n g  implemented, and marke t ing  a c t i v i t i e s  augmented t o  i n c r e a s e  

company membership. 
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11. Background 

I n  A p r i l ,  1963, t h e  U n i v e r s i t y  of P i t t s b u r g h  e s t a b l i s h e d  a new Knowl- 

edge A v a i l a b i l i t y  Systems Center  w i t h  a c h a r t e r  t o  deve lop  a program of  r e s e a r c h ,  

o p e r a t i o n s ,  and t e a c h i n g  i n  t h e  i n f o r m a t i o n  s c i e n c e s .  I n  accordance  w i t h  t h e  

C e n t e r ' s  proposed o p e r a t i o n s ,  t h e  U n i v e r s i t y  submi t ted  a p r o p o s a l  t o  t h e  N a t i o n a l  

A e r o n a u t i c s  and Space A d m i n i s t r a t i o n ' s  Technology U t i l i z a t i o n  D i v i s i o n  t o  es- 

t a b l i s h  a r e g i o n a l  sub-system f o r  t h e  d i s s e m i n a t i o n  of a e r o s p a c e  i n f o r m a t i o n .  

I n  May, 1964, a c o n t r a c t  (NASr-234) was l e t  t o  t h e  U n i v e r s i t y ' s  Knowledge 

A v a i l a b i l i t y  Systems Center  t o  d e v i s e  methods and t o  b e g i n  t h e  implementa t ion  
. 

. of a program des igned  t o  t r a n s f e r  aerospace  i n n o v a t i o n s  and t e c h n i c a l  i n f o r m a t i o n  

t o  t h e  i n d u s t r i a l  community. 

E l e v e n  l a r g e  manufac tur ing  and p u b l i c  s e r v i c e  o r g a n i z a t i o n s  agreed 

i n i t i a l l y  t o  b e  s e r v e d  by t h e  P i t t  d i s s e m i n a t i o n  a c t i v i t y .  During t h e  f i r s t  

y e a r  of t h e  KAS C e n t e r ' s  i n t e r a c t i o n  w i t h  i t s  e l e v e n  o r i g i n a l  i n d u s t r i a l  mem- 

b e r s ,  methodologies  f o r  d i s s e m i n a t i o n ,  management and d a t a  r e c o r d i n g  were 

developed .  

During i t s  second y e a r  of  o p e r a t i o n ,  May 1964 t o  A p r i l  1965, t h e  b a s e  

of fee-paying  i n d u s t r i a l  p a r t i c i p a n t s  w a s  i n c r e a s e d  t o  f i f t y - t h r e e ;  t h e  

g e o g r a p h i c  area encompassed by t h e  a c t i v i t y  w a s  expanded t o  encompass t h e  

N o r t h e a s t e r n  p a r t  of t h e  United S t a t e s ;  and a d i v e r s i f i c a t i o n  i n  t h e  s i z e  of 

companies b e i n g  s e r v i c e d  w a s  r e a l i z e d  through t h e  s i g n i n g  of many s m a l l  and 

medium-sized o r g a n i z a t i o n s .  

The KASC s t a f f  which p a r t i c i p a t e d  i n  t h e  Technology T r a n s f e r  program 

w a s  augmented g r e a t l y  w i t h  t h e  a c q u i r i n g ,  on a p a r t - t i m e  b a s i s ,  of s e n i o r  f a c u l t y  

members of t h e  U n i v e r s i t y ' s  Graduate  School  of E n g i n e e r i n g  as a c t i v e  p a r t i c i p a n t s  

i n  d i s s e m i n a t i o n ,  e v a l u a t i o n  and c o n s u l t a t i o n  w i t h  member companies. 
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A f u l l - t i m e  Marke t ing  D i r e c t o r  w a s  h i r e d ,  and t h e  b a s e  of  l i t e r a t u r e  encompassed 

by t h e  program w a s  expanded t o  inc lude  USGDR, DOD, AEC and Government P a t e n t  

L i t e r a t u r e .  A 100% i n c r e a s e  i n  t h e  number of problems b e i n g  ana lyzed  and ser- 

v i c e d  monthly by t h e  Pitt-NASA a c t i v i t y  was r e a l i z e d ,  w i t h  t h e  t o t a l  r e a c h i n g  

1,270 p r o f i l e s  i n  A p r i l  , 1966. I n  a d d i t i o n ,  documentable  t r a n s f e r s  of technology 

from t h e  ae rospace  l i t e r a t u r e  t o  non-aerospace u s e r s  were r e p o r t e d .  

r e s e a r c h  programs r e l a t i n g  t o  t h e  augmenting of  u s e r  s e r v i c e s  and on f a c i l i -  

Concur ren t ly ,  

t a t i n g  f i l e  e x p l o i t a t i o n  were begun, and a space-to-business-terminology 

t h e s a u r u s  w a s i n i t i a t e d .  F i n a l l y ,  c e r t a i n  members of t h e  KAS s t a f f  were used 

as computer ,  management and in fo rma t ion  s c i e n c e  c o n s u l t a n t s  t o  the  Technology 

U t i l i z a t i o n  D i v i s i o n  Headquar t e r s  of t h e  Space A d m i n i s t r a t i o n .  

111. T h i r d  Year A c t i v i t i e s  - A. New Memberships 

The t h i r d  y e a r  o f  t h e  Technology T r a n s f e r  Program a t  the  U n i v e r s i t y  

of P i t t s b u r g h ' s  KAS Cente r  has  cont inued  t h e  growth p a t t e r n  e x h i b i t i e d  i n  t h e  

f i r s t  two y e a r s  of  o p e r a t i o n .  Whereas, a t  t he  c l o s e  of  t h e  second y e a r ,  

f i f t y - t h r e e  i n d u s t r i a l  o r g a n i z a t i o n s  were p a r t i c i p a t i n g  w i t h  t h e  KAS Cente r  i n  

e v a l u a t i n g  and a p p l y i n g  o f  ae rospace  i n n o v a t i o n s  and t e c h n i c a l  i n f o r m a t i o n ,  t h e  

c lose  o f  t h e  t h i r d  y e a r  f i n d s  s i x t y - f o u r  o r g a n i z a t i o n s  (60 fee-paying)  p a r t i c -  

i p a t i n g  i n  the  Technology T r a n s f e r  a c t i v i t y  (See Appendix 1). Concurren t  w i t h  

t h i s  i n c r e a s e  i n  t h e  number of i n d u s t r i a l  p a r t i c i p a n t s ,  a co r re spond ing  i n c r e a s e  

i n  t h e  d o l l a r  volume of  membership f ees  which p a r t i c i p a t i n g  o r g a n i z a t i o n s  

c o n t r i b u t e  t o  t h e  Technology T r a n s f e r  Program has  b e e n  r e a l i z e d .  A t  t h e  c l o s e  

o f  t h e  t h i r d  y e a r  o f  o p e r a t i o n ,  i n d u s t r i a l  membership f e e s  i n  t h e  Pitt-NASA 

a c t i v i t y  r o s e  t o  t h e  l e v e l  of  $97,050.00. I n d i v i d u a l  membership f e e s  which are  

r e f l e c t e d  i n  t h i s  t o t a l  ex tend  from a minimum of $500.00 t o  maximum of $8000.00 

p e r  y e a r ,  based upon t h e  volume and type of s e r v i c e  provided  t o  t h e  p a r t i c -  

i p a t i n g  o r g a n i z a t i o n .  



B. Renewal of  Memberships 

One of  t h e  major  concerns  has been  t h a t  of  o b t a i n i n g  r enewa l s  from 

c u r r e n t  f ee -pay ing  members. The desire t o  deve lop  long-term r e l a t i o n s h i p s  w i t h  

i n d u s t r y  w a s  based  upon t h r e e  f a c t o r s :  

(1) p a s t  e x p e r i e n c e  which has  shown t h a t  t h e r e  i s  a d i r e c t  
r e l a t i o n s h i p  between the  l e n g t h  of t i m e  d u r i n g  which 
a n  o r g a n i z a t i o n  p a r t i c i p a t e s  i n  a Technology T r a n s f e r  
system, and t h e  a b i l i t y  o f  t h a t  system t o  s e r v e  t h e  
c l i e n t s  p r e c i s e  needs.  
l y  as a r e s u l t  of  t he  s y s t e m ' s  i n c r e a s i n g  s o p h i s t i c a t i o n  
and m a t u r i t y ,  and p a r t i a l l y  through the  u s e r  becoming 
accustomed t o  apply ing  o t h e r s '  i d e a s  i n  t h e  s o l v i n g  of 
h i s  own problems;  

T h i s  phenomenon occur s  p a r t i a l -  

(2) a - c o n t i n u i n g  user  base  p r o v i d e s  c o n t i n u i t y  f o r  a 

management, documentat ion and marke t ing ;  
- Technology T r a n s f e r  Program i n  t h e  a r e a s  of  f i n a n c e ,  

(3) c o n t i n u i n g  i n d u s t r i a l  involvement  i s  one major  ev idence  
of t h e  succ,ess and va lue  of a Technology T r a n s f e r  Program. 

The renewal  campaign l e d  t o  s e v e n  of t h e  f i r s t - y e a r  members renewing 

f o r  a t h i r d  y e a r  of p a r t i c i p a t i o n .  Concurren t  w i t h  t h e  renewal  a c t i v i t y  w a s  

t h e  upgrading  o f  a number o f  t h e  membership f e e s  t o  h i g h e r  d o l l a r  volumes. I n  

some ins t ances ,where  f e e s  were no t  i n c r e a s e d ,  n e g o t i a t i o n s  between t h e  Cen te r  

and t h e  i n d u s t r i a l  o r g a n i z a t i o n  l e t  t o  a r e d u c t i o n  i n  t h e  volume of  t h a t  

company s a c t i v  i t y . 

The i n c r e a s e  i n  company p a r t i c i p a t i o n  was accomplished d e s p i t e  t h e  

f ac t  t h a t  twenty of t h e  for ty- two companies added s i n c e  t h e  i n i t i a l  e l e v e n ,  d i d  

no t  c o n t i n u e  t h e i r  memberships beyond t h e i r  f i r s t  y e a r .  

T h i s  l o s s  of twenty company.memberships i s  b e l i e v e d  t o  be  caused by 

one o r  more of  a number of f a c t o r s ,  a s  f o l l o w s :  

(1) Lack of  s u f f i c i e n t  l i t e r a t u r e  i n  t h e  NASA f i l e s  t h a t  w a s  
p e r t i n e n t  t o  l i m i t e d  i n t e r e s t s  of  some companies.  



(2) I n s u f f i c i e n t  t i m e  spen t  by company s t a f f  on rev iew of 
i n f o r m a t i o n  provided .  

(3)  I n s u f f i c i e n t  u s e  o f  o the r  t h a n  NASA l i t e r a t u r e  t o  s e r v i c e  
company needs.  

( 4 )  Change i n  company s t a f f  s e r v i n g  as l i a i s o n  w i t h  KASC. 

(5) I n s u f f i c i e n t  c o n t a c t  w i t h  member companies by  e n g i n e e r i n g  
c o n s u l t a n t s .  

( 6 )  Occas iona l  d e l a y s  i n  p rov id ing  document r e p r o d u c t i o n  s e r v i c e .  

S t e p s  are be ing  t a k e n  t o  r e l i e v e  t h i s  s i t u a t i o n  as fo l lows :  

(1) I n i t i a l  c o n t a c t s  w i t h  p o t e n t i a l  members are  made w i t h  
i n c r e a s i n g  care;  

(a) t o  avoid  "ove r se l l i ng"  i n  terms of  f i l e  c o n t e n t  
- (b) t o  emphasize t h e  importance of  c a r e f u l  r ev iew of 

mater ia ls  s e n t  i n  o r d e r  t o  o b t a i n  maximum b e n e f i t  
f rom the s e r v i c e  

(2) Cont inuing  c o n t a c t s  by e n g i n e e r i n g  c o n s u l t a n t s  are  b e i n g  
scheduled  bn a more f r e q u e n t  b a s i s ;  

(a) To a s s u r e  g r e a t e r  i n t e r a c t i o n  w i t h  s t a f f  of  member 
c ompa n i  e s 

(b) To a t t e m p t  t o  overcome d i f f i c u l t i e s  ensu ing  from 
changes i n  l i a i s o n  s t a f f  of  member companies 

(3)  The Eng inee r ing  c o n s u l t a n t s  group has  been  augmented by 
two d o c t o r a l  s t u d e n t s .  

With r e g a r d  t o  s e r v i c e  d e l a y s  i n  p r o v i s i o n  of documents,  i t  is  a n t i c -  

i p a t e d  t h a t  t h e  i n i t i a t i o n  of "hard copy" s e r v i c e  d i r e c t l y  from t h e  KASC d u r i n g  

t h e  f o u r t h  y e a r  w i l l  a l l e v i a t e  t h i s  problem. 

C .  S e r v i c e  t o  Smal l  Bus inesses  

The y e a r  1966-1967 saw the  e s t a b l i s h m e n t  of  a new c o o p e r a t i v e  v e n t u r e  

be tween t h e  Na t iona l  Aeronau t i c s  and Space A d m i n i s t r a t i o n  and t h e  Small  Bus iness  

A d m i n i s t r a t i o n .  This  c o o p e r a t i o n  l e t  t o  t h e  s e l e c t i n g  and s e r v i c i n g ,  on a f r e e ,  

one-year  t r i a l  b a s i s  of s i x  SBA companies.  The purpose of t h i s  exper iment  was 
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t o  de t e rmine  t h e  optimum methods and p o s s i b l e  resu l t s  of  a p p l y i n g  a c o n t r o l l e d  

i n f o r m a t i o n  d i s s e m i n a t i o n  program fo r  s m a l l  b u s i n e s s e s  w i t h  a h igh  p o t e n t i a l  f o r  

Technology T r a n s f e r .  The o r g a n i z a t i o n s  s e r v i c e d  by t h e  KAS C e n t e r '  we?e: A s t r o  

Meta l lurg ica l ,  Crobaugh L a b o r a t o r i e s ,  Gilmore I n d u s t r i e s ,  Horizons I n c o r p o r a t e d ,  

Rand Development C o r p o r a t i o n  and Reuter -S tokes .  

o f  f r e e  s e r v i c e ,  a l l  s i x  SBA o r g a n i z a t i o n s  were s o l i c i t e d  t o  j o i n  t h e  program 

on a f ee -pay ing  b a s i s .  

A t  t h e  c o n c l u s i o n  of  t h e  y e a r  

Three of  t h e  o r g a n i z a t i o n s ,  A s t r o  M e t a l l u r g i c a l ,  Gilmore I ' n d u s t r i e s  

and t h e  Rand Development Corpora t ion  have d e c l i n e d  t h e  o f f e r  t o  ex tend  t h e i r  

membership i n -  tlie Technology Tr 'ansfer Program through a f ee -pay ing  membership 

and t h e  o t h e r  t h r e e  o r g a n i z a t i o n s  have y e t  t o  be  heard  from. 

While i t  i s  somewhat d i f f i c u l t  t o  a s c e r t a i n  any 'mean ingfu l  t r e n d s  

from t h e  sampl ing  o f  t h e  t h r e e  o r g a n i z a t i o n s ,  i t  i s  a t  least  i n t e r e s t i n g  t o  

no te  t h a t  two of  t h e  companies,  As t ro  M e t a l l u r g i c a l  and Gilmore I n d u s t r i e s ,  

b o t h  i n d i c a t e d  t h a t  t h e i r  i n a b i l i t y  t o  u t i l i z e  t h e  s e r v i c e  t o  i t s  utmost  caused 

them t o  d e c l i n e .  Th i s  i n a b i l i t y  seems t o  be  based  upon t h e  companies '  b e l i e f  

t h a t  s u c c e s s f u l  a p p l i c a t i o n  t o  t h e  program i s  d i r e c t l y  dependent  upon a s o p h i s -  

t i c a t e d  r ev iew and e v a l u a t i o n  of the i n f o r m a t i o n  which i s  d i s semina ted .  

The s i t u a t i o n  r e l e v a n t  t o  t h e  Rand Development C o r p o r a t i o n  i s  some- 

what d i f f e r e n t .  A t  t h e  p r e s e n t  time, Rand i s  a p p a r e n t l y  undergoing  f e d e r a l  

i n v e s t i g a t i o n  r e g a r d i n g  one o f  i t s  p roduc t s .  Rand h a s  r e q u e s t e d  a n  e x t e n s i o n  

o f  t i m e  i n  o r d e r  t o  d e c i d e  whether  o r  n o t  t o  j o i n  t h e  d i s s e m i n a t i o n  a c t i v i t y  

on f ee -pay ing  b a s i s ,  o s t e n s i b l y  i n  the  hope t h a t  t h e  i n v e s t i g a t i o n  w i l l  be  

concluded  and t h e  company w i l l  r e t u r n  t o  normal.  I n  none of  t h e s e  t h r e e  SBA 
. .  

e v a l u a t i o n s  w a s  e i t h e r  t h e  c o n t e n t  of t h e  i n f o r m a t i o n  f i l e  o r  t he  l a c k  of 

q u a l i t y  of s e r v i c e  c i t e d  as a major  c o n t r i b u t i n g  f a c t o r .  
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* Copies  of  t h e  l e t t e r s  from A s t r o  M e t a l l u r g i c a l ,  Gilmore I n d u s t r i e s  and t h e  k n d  

Development Corpora t ion  appea r  i n  Appendix 2 ,  a l o n g  w i t h  a summary of s e r v i c e s  

provided  d u r i n g  the  y e a r  t o  a l l  s i x  companies.  

D. Trade  P r e s s  S e r v i c e  

A second new area of Technology T r a n s f e r  s e r v i c e  w a s  i n i t i a t e d  by t h e  

KAS Cente r  by p r o v i d i n g  r e t r o s p e c t i v e  a n d l o r  c u r r e n t  awareness  l i t e r a tu re  s e a r c h e s  

th rough  t h e  e x i s t i n g  NASA in fo rma t ion  f i l e  f o r  s e l e c t e d  t r a d e  p r e s s  p u b l i c a t i o n s .  

To d a t e ,  twen ty -e igh t  unique q u e s t i o n s  have been  p rocessed .  These 

i n c l u d e  one f o r  'Product Enginee ' r ing Magazine, n i n e  f o r  S t e e l  Magazine, f o u r  f o r  

Pack.age Eng inee r ing  Magazine, and f o u r t e e n  f o r  Materials i n  Design Engineer ing .  

Ninet.een r e t r o s p e c t i v e  s e a r c h e s  have been  conducted fo r  t h e  f o u r  magazines b e i n g  

s e r v e d ,  and f o u r t e e n  c o n t i n u i n g  c u r r e n t  awareness  q u e s t i o n s  are be ing  processed  

e a c h  month. 

Magazine,  f o u r  f o r  S t e e l  Magazine,  fou r  f o r  Package Eng inee r ing ,  and t e n  f o r  

Materials i n  Design Eng inee r ing  Magazine. One c u r r e n t  awareness  q u e s t i o n  i s  

pending  f o r  Product  Engineer ing  Magazine, f i v e  f o r  S t e e l  Magazine,  f o u r  f o r  

Package Eng inee r ing  Magazine, and f o u r  f o r  Materials i n  Des ign  Engineer ing .  

One r e t r o s p e c t i v e  sea rch  h a s  been  conducted  f o r  Product  Eng inee r ing  

R e s u l t s  o f  t h e  S t e e l  Magazine s e a r c h e s  are  b e i n g  s e n t  through 

M r .  J i m  Mahoney of  NASA, t o  M r .  Robert  F. Huber, Execu t ive  E d i t o r .  R e s u l t s  

f o r  Materials i n  Design Eng inee r ing  Magazine are  b e i n g  submi t t ed  through 

M r .  George Howick, NASA, i n  t h e  fo l lowing  manner: a l l  r e t r o s p e c t i v e  s e a r c h e s  

t o  M r .  Michael  Busche, A s s o c i a t e  E d i t o r ;  two c u r r e n t  awareness  q u e s t i o n s  t o  

M t .  J a c k  Hauck; two c u r r e n t  awareness q u e s t i o n s  t o  M r .  J o h n  Mock. R e s u l t s  o f  

t h e  Package Eng inee r ing  Magazine sea rches  are  b e i n g  s e n t  th rough M r .  George Howick, 

NASA, t o  M r .  C h a r l e s  Goer th ,  Assoc ia t e  E d i t o r .  R e s u l t s  o f  t h e  Product  E n g i n e e r i n g  
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s e a r c h e s  are  b e i n g  s e n t  through M r .  George Howick, NASA, t o  M r .  John  Kevern, 

. A s s o c i a t e  E d i t o r .  

The method of o p e r a t i o n  i s  as f o l l o w s :  a r e q u e s t  f o r  a s e a r c h ,  a l o n g  

w i t h  a s t a t e m e n t  d e f i n i n g  t h e  q u e s t i o n  and t h e  scope  of coverage  t o  b e  g i v e n  

t h a t  q u e s t i o n ,  i s  provided  by NASA TU Headquar te rs  t o  t h e  KAS Center .  The 

q u e s t i o n  i s  t h e n  ana lyzed  by t h e  a p p r o p r i a t e  s u b j e c t  s p e c i a l i s t ,  a s t r a t e g y  i s  

developed ,  and t h e  s e a r c h  i s  conducted. R e s u l t s  of  t h e  s e a r c h  are  e v a l u a t e d  s 

by t h e  same s u b j e c t  s p e c i a l i s t ,  and t h o s e  mater ia ls  meet ing  t h e  c r i t e r i a  of t h e  

s e a r c h  q u e s t i o n  are t r a n s m i t t e d  t o  t h e  magazine.  A t  no t i m e  d u r i n g  t h e  o p e r a t i o n  

. of  t h e  program has  more t h a n  seventy-two hours  e l a p s e d  between t h e  t i m e  of re -  

c e i v i n g  t h e  q u e s t i o n  i n  t h e  KAS Center  and p l a c i n g  r e s u l t s  i n  t h e  m a i l .  

' 

I n  c o n n e c t i o n  w i t h  t h e  t r a d e  p r e s s  exper iment ,  n e g o t i a t i o n s  were 

i n i t i a t e d  between t h e  KAS Center  and Materials i n  Des ign  Engineer ing  Magazine 

f o r  t h e  p r o v i s i o n  of  packaged l i t e r a t u r e  s e a r c h e s  f o r  t h e  magazine ' s  r e a d e r s .  

I n  a n  a t t e m p t  t o  e v a l u a t e  t h e  p o t e n t i a l  a p p l i c a b i l i t y  of t h e  NASA f i l e  t o  

Materials i n  Design E n g i n e e r i n g  r e a d e r s ,  a n  i n v e s t i g a t i o n  of  r e a d e r  i n t e r e s t s  

i n  t e r m s  of  NASA coverage  w a s  conducted by t h e  Center .  T h i s  l e d  t o  a n  e v a l u a t i o n  

of  l i t e r a t u r e  coverage  based not  only upon t h e  volume of c i t a t i o n s  b u t  a l s o  upon 

a s u b j e c t i v e  e v a l u a t i o n  of s t r e n g t h s  and weaknesses  of t h e  v a r i o u s  NASA 

c a t e g o r i e s .  The resu l t s  of  t h i s  e v a l u a t i o n  a p p e a r s  as Appendix 3.  

E.  C o o p e r a t i v e  A c t i v i t i e s  

The KAS Center  h a s  been e s p e c i a l l y  a c t i v e  d u r i n g  i t s  t h i r d  y e a r  of  

o p e r a t i o n  i n  c o n t i n u i n g  and expanding t h e  c o o p e r a t i v e  r e l a t i o n s h i p s  which i t  . 

h a s  deve loped  among t h e  many RDC's. C o n s i d e r a b l e  a i d  w a s  provided  t o  t h e  

U n i v e r s i t y  o f  S o u t h e r n  C a l i f o r n i a  and t o  t h e  U n i v e r s i t y  of  Connect icu t  through 
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d i s c u s s i o n s  of t h e  problems, s o l u t i o n s  and r e q u i r e m e n t s  of d e v e l o p i n g  and main- 

t a i n i n g  a Technology T r a n s f e r  program. Computer hardware and s o f t w a r e  sys tems,  

r e p o r t i n g ,  r e c o r d s  keeping  and management t e c h n i q u e s  were d i s c u s s e d ,  and forms, 

computer programs and o t h e r  s u p p o r t  m a t e r i a l s  w e r e  provided .  

A d d i t i o n a l l y ,  meet ings  were h e l d  w i t h  r e p r e s e n t a t i v e s  of Midwest 

Research I n s t i t u t e ,  and o f  North C a r o l i n a  S c i e n c e  and Technology t o  i n v e s t i g a t e  

t h e  mutua l  problem of t h e  r a m i f i c a t i o n s  of I B M  System/360 on t h e  o p e r a t i o n s  of 

a Regional  D i s s e m i n a t i o n  Center ,  and t o  e v a l u a t e  a l t e r n a t i v e  p l a n s  o f  a c t i o n .  

F. RDC Meet ing  

The KAS Center  was h o s t  t o  a meet ing  of Regional  D i s s e m i n a t i o n  C e n t e r s  

r e p r e s e n t a t i v e s  and NASA TUD Headquar te rs  p e r s o n n e l  on May 19 ,  20 and 21,  1966, 

a t  t h e  F l y i n g  C a r p e t  Motel i n  P i t t s b u r g h .  Among t h e  t o p i c s  covered were computer 

p r o g r a m i n g ,  systems d e s i g n ,  c o s t  account ing ,  t h e  S t a t e  T e c h n i c a l  S e r v i c e s  A c t ,  

NASA f u t u r e  p l a n s ,  and the v a r i o u s  R D C ' s  m a r k e t i n g  a c t i v i t i e s .  The marke t ing  

d i s c u s s i o n  by M r .  Minor Hawk o f  t h e  KAS Center  l e d  t o  a r e q u e s t  t h a t  M r .  Hawk 

conduct  a s p e c i a l  one-day seminar on m a r k e t i n g  a c t i v i t i e s .  To t h i s  end,  a 

"Minor Hawk Seminar" was he ld  a t  t h e  H o t e l  Webster H a l l  i n  P i t t s b u r g h  on J u n e  9 ,  

1966. Marke t ing  r e p r e s e n t a t i v e s  f r o m  t h e  v a r i o u s  r e g i o n a l  d i s s e m i n a t i o n  c e n t e r s  

were i n  a t t e n d a n c e ,  and were i n s t r u c t e d  i n  t h e  d o ' s  and d o n ' t ' s  of technology 

t r a n s  fer market  i ng . 

G. R e t r o s p e c t i v e  Searches  

For  t h e  p a s t  two y e a r s ,  s p e c i a l  r e t r o s p e c t i v e  s e a r c h e s  have been  p e r -  

formed a t  t h e  r e q u e s t  of NASA i n f o r m a t i o n  a n a l y s t s  and t e c h n i c a l  c o n s u l t a n t s .  

During t h e  t h i r d  y e a r  of o p e r a t i o n ,  a c t i v i t y  i n  demancj r e t r o s p e c t i v e  l i t e r a t u r e  
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. s e a r c h i n g  w a s  g r e a t l y  i n c r e a s e d .  I n  a d d i t i o n  t o  h a n d l i n g  d i r e c t  r e q u e s t s  from 

Technology U t i l i z a t i o n  D i v i s i o n  Headquar te rs  p e r s o n n e l ,  mater ia ls  were a l s o  

p rov ided  t o  Bat te l le  Memorial I n s t i t u t e ,  I I T R I ,  and Southwest  Research I n s t i t u t e .  

The f u n c t i o n  of  t h e  KAS a c t i v i t y  i n  c o n j u n c t i o n  w i t h  the  v a r i o u s  re- 

s e a r c h  i n s t i t u t e s  i s  t o  p rov ide  comprehensive l i t e r a t u r e  cove rage  i n  s u p p o r t  of  

e x i s t i n g  NASA programs, e s p e c i a l l y  a s  s u p p o r t  f o r  t h e  p r e p a r a t i o n  of TU B i b l i -  

o g r a p h i e s  and s t a t e - o f - t h e - a r t  r e p o r t s .  A s  a d i r e c t  r e s u l t  of  t h e s e  s p e c i a l  

l i t e r a t u r e  s e a r c h e s ,  b o t h  Southwest  Research and B a t t e l l e  Memorial I n s t i t u t e s  

have b e e n  conve r t ed  i n t o  f ee -pay ing  Pitt-NASA Technology T r a n s f e r  members. Of 

. s p e c i a l  i n t e r e s t  i s  the  c o o p e r a t i v e  v e n t u r e  which h a s  b e e n  e s t a b l i s h e d  between 

t h e  KAS Cen te r  and Southwest  Research I n s t i t u t e  i n  t h e  area of b iomedica l  a p p l i -  

c a t i o n s  of  ae rospace  technology,  and which r e f l e c t s  NASA's i n c r e a s e d  d e d i c a t i o n  . 

t o  t h e  e n t i r e  h e a l t h  s c i e n c e s  area. 

H. New Computer Programs 

Concur ren t  w i t h  t h e  expans ion  of companie l l a r  volumes and programs 

h a s  b e e n  a d r a m a t i c  r ise i n  t h e  numbers of document r e q u e s t s  and a b s t r a c t s  be ing  

b o t h  r e t r i e v e d  and d i s semina ted .  (See Appendix 4 ) .  Because of  t h e s e  i n c r e a s e d  

demands made upon t h e  e x i s t i n g  system, a r e e v a l u a t i o n  o f  t h e  computer ized i n f o r -  

m a t i o n  hand l ing  mechanisms a t  t h e  KAS Cen te r  w a s  i n s t i t u t e d .  T h i s  i n v e s t i g a -  

t i o n  l e d  t o  t h e  development of  a computer s o f t w a r e  p r o c e s s i n g  sys tem t o  hand le  

b o t h  c u r r e n t  awareness  and r e t r o s p e c t i v e  s e a r c h i n g .  S i g n i f i c a n t  r e d u c t i o n s  i n  

computer  t i m e ,  up t o  90% i n  some c a s e s ,  have been  e f f e c t e d .  The s o f t w a r e ,  

which i s  c u r r e n t l y  be ing  a p p l i e d  t o  t h e  I B M  7090 computer ,  i s  a d a p t a b l e  t o  many 

d i f f e r e n t  computer sys tems,  and h a s  a l r e a d y  evoked i n t e r e s t  on t h e  p a r t  of  a t  

least  one a d d i t i o n a l  RDC. Computer program l i s t i n g s  appea r  i n  Appendix 5. 
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While t h e  revamping of  t h e  computer ized  p r o d u c t i o n  sys tem w a s  of c r i t -  

i c a l  impor tance  t o  t h e  economical  o p e r a t i o n  o f  t h e  U S  Cente r ,  a number of ad- 

d i t i o n a l  b a s i c  and a p p l i e d  r e s e a r c h  programs were a l s o  implemented d u r i n g  t h e  

t h i r d  year of  t h e  Technology Trans fe r  Program a t  t h e  Univer . s i ty  of  P i t t s b u r g h .  

The t h e s a u r a l  development program which i s  des igned  t o  create a working vocab- 

u l a r y  of  ae rospace  te rminology w i t h  dependent  b u s i n e s s  terms and c r o s s - r e f e r e n c e s ,  

has  been  computer ized .  Automatic  monthly inc remen t s  of  t h e  t h e s a u r a l l y - r e l a t e d  

i n f o r m a t i o n  are b e i n g  p rocessed  and e v a l u a t e d .  
a 

I. Management I n f o r m a t i o n  Systems 

Two computer ized  management i n f o r m a t i o n  sys tems were completed d u r i n g  

t h e  y e a r  1966-1967. Both of them have as t h e i r  purpose  t o  make o p e r a t i o n a l  

t h e  o b j e c t i v e  of "managedent by except ion"  by p r o v i d i n g  a c c u r a t e  i n f o r m a t i o n  

on  t h e  s t a t u s  o f  a l l  Technology Trans fe r  f u n c t i o n s  i n  a r a p i d  manner. The 

f i r s t  of t h e s e  invo lved  t h e  d e s i g n  and implementa t ion  of  a program r e p r e s e n t i n g  

v a r i o u s  f u n c t i o n s  involved  i n  t h e  o p e r a t i o n s  of a r e g i o n a l  d i s s e m i n a t i o n  c e n t e r .  

The program t a k e s  i n t o  c o n s i d e r a t i o n  t h e  o p e r a t i n g  v a r i a b l e s ,  and a t t e m p t s  t o  

p r e d i c t  t h e  r equ i r emen t s  f o r  t he  s u c c e s s f u l  main tenance  o f  a Technology T r a n s f e r  

sys t em based  upon any volume of  p r o f i l e s  a n d / o r  c l i e n t s  s e rved .  

from t h e  computer model of  a n  RDC i s  i n c l u d e d  i n  Appendix 6 .  

Sample o u t p u t  

The second management i n f o r m a t i o n  sys tem i n v o l v e s  t h e  c o l l e c t i n g  and 

r e p o r t i n g  o f  t h e  s t a t u s  of a l l  p a r t i c i p a t i n g  companies,  c o n t r a c t s ,  t e c h n i c a l  

a n a l y s t s  and q u e s t i o n s  f o r  a g i v e n  p e r i o d  of  t i m e .  T h i s  sys tem has  t h e  a b i l i t y  

t o  h i g h l i g h t  d i s c r e p a n c i e s  and d e v i a t i o n s  from a p r e d i c t e d  norm, and t o  cause  

management d e c i s i o n s  t o  be  e f f e c t e d  as r e q u i r e d .  Together ,  t h e  two management 

i n f o r m a t i o n  sys tems p rov ide  a n  e v a l u a t i o n  of  where the  KAS Cente r  h a s  been ,  

where i t  i s  c u r r e n t l y ,  and where i t  may e x p e c t  t o  be i n  t h e  f u t u r e .  
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J .  Other  Computer Programming E f f o r t  

I n  c o n j u n c t i o n  w i t h  f u t u r e  e x p e c t a t i o n s ,  members of  t h e  KAS s t a f f  

have been  e v a l u a t i n g  t h e  p o t e n t i a l s  and problems of  c o n v e r t i n g  t h e i r  o p e r a t i n g  

s e a r c h  sys tems from IBM 7090 t o  IBM System/360 p rocess ing .  

remote  conso le ,  o n - l i n e / r e a l - t i m e  s e a r c h i n g  i s  a l s o  b e i n g  e v a l u a t e d .  

'The p o s s i b i l i t y  of  

K. T r a n s f e r s  

The School  of  Eng inee r ing  of t h e  U n i v e r s i t y  of  P i t t s b u r g h ,  w h i l e  func-  

t i o n i n g  as a n  i n t e g r a l  p o r t i o n  of  t he  Technology T r a n s f e r  Program f o r  t h e  p a s t  

two y e a r s ,  h a s  become i n c r e a s i n g l y  involved  i n  t h e  t o t a l  a c t i v i t y  o f  Technology 

T r a n s f e r .  A s  companies have s u s t a i n e d  t h e i r  membership i n  t h e  KAS p r o j e c t  ove r  

a p e r i o d  of  y e a r s ,  t h e i r  t r u s t  i n ,  and r e l i a n c e  upon t h e  e n g i n e e r i n g  c o n s u l t a n t s  

h a s  grown. Consequent ly ,  i n c r e a s i n g l y  heavy workloads  and demands are p laced  

upon t h e  c o n s u l t i n g  s t a f f  as t h e y  a t t empt  t o  s e r v i c e  b o t h  t h e  renewing p a r t i c -  

i p a n t s  and t h e  new a c q u i s i t i o n s  as w e l l .  I n  a d d 5 t i o n  t o  t h e  r e s p o n s i b i l i t i e s  

o f  d e f i n i n g  and c l a r i f y i n g  s e a r c h  q u e s t i o n s  , and e v a l u a t i n g  and i n t e r p r e t i n g  

s e a r c h  r e s u l t s ,  t h e  e n g i n e e r i n g  c o n s u l t a n t s  have a l s o  b e e n  charged w i t h  t h e  

r e s p o n s i b i l i t y  o f  uncover ing  areas of documentable  Technology T r a n s f e r  w i t h i n  

t h e  companies they  s e r v e .  A s  a d i r e c t  r e s u l t  o f  t h i s  documenta t ion  a c t i v i t y ,  

t h e  KAS Cente r  has  been  a b l e  t o  r e p o r t  a ser ies  of  w e l l  d e f i n e d  t r a n s f e r s  

d u r i n g  i t s  t h i r d  y e a r  o f  o p e r a t i o n .  Two of  t h e s e  t r a n s f e r s  were of  s u f f i c i e n t  

v a l u e  t o  j u s t i f y  a u t h o r i z a t i o n  by Technology U t i l i z a t i o n  Headquar t e r s  f o r  

p roduc ing  a f i l m  about  t h e i r  e v o l u t i o n  and development .  One of t h e s e  t r a n s f e r s  

came from N o r b a t r o l  E l e c t r o n i c s  Corpora t ion ,  and l e d  t o  t h e  development of a 

f l u i d i z e d  c o a t i n g  f o r  h e a t  d i s s i p a t i o n  which h a s  r e s u l t e d  i n  a p a t e n t  a p p l i c a t i o n .  

T h i s  i n n o v a t i o n ,  a d i r e c t  r e s u l t  of  t he  Technology T r a n s f e r  Program a t  t h e  

U n i v e r s i t y  o f  P i t t s b u r g h ,  has  r e s u l t e d  i n  t h e  m i n i a t u r i z a t i o n  of  h e a t  d i s s i p a t i n g  

. 

equipment .  (See Appendix 7.  ) 



The second o u t s t a n d i n g  documentec Technology T r a n s f e r  came ,:om Semi- 

Elements ,  I n c o r p o r a t e d ,  of  Saxonburg, Pennsylvania .  I n f o r m a t i o n  s u p p l i e d  by  

s p e c i f i c  NASA documents,  e s p e c i a l l y  N64-13720 and N64-16326, p e r m i t t e d  Semi- 

Elements  t o  b u i l d  new t y p e s  of fu rnaces  f o r  t h e  c r e a t i o n  of s p e c i f i c  s i n g l e  

c r y s t a l s .  These f u r n a c e s  have provided Semi-Elements w i t h  t h e  c a p a b i l i t y  of  

expanding t h e i r  p r o d u c t s  t o  cove r  areas which t h e y  had been  unab le  t o  approach  

p r e v i o u s l y .  I n  a d d i t i o n ,  t h e  French Atomic Energy Commission has  r e q u e s t e d  

Semi-Elements,  as a d i r e c t  r e s u l t  of t h e  company's new c a p a b i l i t i e s ,  t o  b u i l d  

a series of  s i n g l e  c r y s t a l  f u r n a c e s  f o r  t h e  p r o d u c t i o n  of  ruby  laser c r y s t a l s .  

. (See Appendix S).. Other  t r a n s f e r s  have been  r e p o r t e d  d u r i n g  t h e  y e a r ,  r e p r e -  

s e n t i n g  b o t h  l a r g e  and s m a l l  c o r p o r a t i o n s ,  and are  d e t a i l e d  i n  Appendix 9 .  

L. O t h e r  NASA-related A c f i v i t i e s  

As f u r t h e r  ev idence  of  the i n c r e a s e d  e n g i n e e r i n g  p a r t i c i p a t i o n  i n  t h e  

Technology T r a n s f e r  Program, D r .  L. A l b e r t  S c i p i o ,  J r .  a n  e n g i n e e r i n g  c o n s u l t a n t  

and P r o f e s s o r  of  Mechanical  Engineer ing  a t  t h e  U n i v e r s i t y  h a s  r e c e i v e d  a sep -  

arate  NASA c o n t r a c t  t o  deve lop  a s t a t e - o f - t h e - a r t  r e p o r t  on s t r u c t u r a l  materials 

and d e s i g n s .  

M. Pe r sonne l  . 

Change i n  p e r s o n n e l  occurs  f rom t i m e  t o  t i m e .  During t h e  t h i r d  y e a r  

o f  o p e r a t i o n ,  t h e  KAS a c t i v i t y  l o s t  i t s  D i r e c t o r  of Marke t ing ,  M r .  Minor Hawk, 

t o  t h e  Graduate  School  of  Engineer ing .  The t r a n s i t i o n  from M r .  Hawk t o  t h e  

KAS C e n t e r ' s  new Market ing  D i r e c t o r ,  M r .  Edmond Howie, w a s  accomplished i n  a 

m a t t e r  of  two weeks,  w i t h o u t  any break i n  t h e  c o n t i n u i t y  o f  s e r v i c e .  



14. 

N. Other  KAS Programs 

During t h e  t h r e e  y e a r s  of o p e r a t i o n  as a Regional  D i s s e m i n a t i o n  Center  

f o r  t h e  N a t i o n a l  A e r o n a u t i c s  and Space A d m i n i s t r a t i o n ,  t h e  KAS Center  has  

u n d e r t a k e n  a number of o t h e r  programs i n  t h e  i n f o r m a t i o n  s c i e n c e s  f i e l d .  Thes.e 

have involved  r e l e v a n c y  s t u d i e s  (sponsored by t h e  N a t i o n a l  I n s t i t u t e s  of H e a l t h ) ,  

I n f o r m a t i o n  Systems e v a l u a t i o n  (sponsored by D I A ) ,  and Man-Machine i n t e r a c t i o n  

S t u d i e s  (sponsored by ONR).  A summary of some of t h e  more s i g n i f i c a n t  programs 

i s  g i v e n  i n  Appendix 10. 
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15. 
COMPANY PARTICIPANTS IN THE NASA-PITT-INDUSTRY 

SPACE AND TECHNOLOGY TRANSFER PROGRAM . 

Alco Products, Incorporated 

Aluminum Company of America 

American Machine and Foundry 
. Company 

American Shear Knife Company 

AMP, Incorporated 

Astro-Metallurgical Corporation 

Atomatic Manufacturing Company 

Battelle Memorial Institute 

Bendix Corporation 

Berry Metal Company 

Bio-Dynamics, Incorporated 

Black and Decker Manufacturing 
Company 

Boeing Company 

Burndy Corporation 

Carme t Company 

Copperweld Steel Company 

Crobaugh Laboratories, 
Incorporated 

Elliott Company (Division 
of Carrier Corporation) 

Firth Sterling, Incorporated 

General Electric Company 

Gulf Research and Development 
Corporation 

Horizons, Incorporated 

Instrumentation Laboratory, 
Incorporated 

International Resistance 
Company 

Johns-Manville 

Johnson and Johnson 

Jones and Laughlin 
Steel Corporation 

Kawecki Chemical Company 

Kennametal, Incorporated 

Koppers Company, Incorporated 

Latrobe Steel Company 

The Lord Corporation 
(2 Divisions) 

Lunn Laminates, Incorporated 

H. H. Robertson Company 

Rockwell Manufacturing 
Company 

Royston Laboratories, 
Incorporated 

Schroeder Brothers 
Corporation 

Semi-Elements, Incorporated 

Simmonds Precision 

Snap-Tite Incorporated 

Southwest Research Institute 

Stackpole Carbon Company 

Sylvania Electric Products, 
Incorporated 

McConway and Torley Corporation 

McCreary Tire and Rubber Corporation 
Technicon Instruments 

Company 
Time, Incorporated 

United States Bureau of  
Mobay Chemical Company 

Newcomer Products, Incorporated Mines 

Norbatrol Electronics 
Corporation 

United States Steel Corpor- 
ation (2  Divisions) 

Ohio Crankshaft Company Univac (Division of Sperry 

Pesco Corporation (Division 
Rand) 

of Borg Warner) Universal Cyclops Specialty 
Steel Division 

Pittsburgh Materials and 
Chemicals Corporation Vanadium-Alloys Steel 

Company 
Pittsburgh Plate Glass Company 

Reactive Metals, Incorporated Corporation 
West inghou s e Electric 

Reuter-Stokes, Incorporated Edwin L. Weigand Company 

Robertshaw Controls Company 
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PITT-NASA-SBA VOLUME OF SERVICE REPORT 

LETTERS FROM THREE COMPANIES 
A n d  



h 
m 

03 m 
h 

\o 
cv 
N 

co 
\o 
rl 

G cn 
W 
3 
CT 

E 
d 
8 
V 

0 m 
In 

4 

0 
rl 
m 
m 

I .  a 

c 
0 
.d 
U 
(d 
k 
0 a 
k 
0 
V 

aJ 

rl 
Ld 
0 
.rl 
bo 
k 
'3 
rl 
rl 
Ld 
U 

f 
0 
k 
U 

2 

u 
41 
k 
0 a 
k 
0 

H 

aJ 
.d 
k 
0 
U 
Ld 
k 
0 
P 

x 
n 

rn 

3 

h 
cv 
m 

cr) 

a aJ 
U 
(d 
k 
0 

0 
e 
x n 
.I 

rn 
aJ 
.d 
k 
U 

0 
b 
rl 
m 

h 

a 
aJ 
U 
(d 
k 
0 a 
k 
0 

H 
x 
n 

rn r= 
0 
N 
.I4 
k 
0 
X 

h 
4 
5 

m 

.I4 a 
U 0) 
Ld U 
k a 
0 k a 0 
k a 
0 k 
V 0 

c: H 
a, - 

rn 
aJ 

E a 
0 
rl 
a, U 

cn 
I 
k 0 aJ 
U c 5 

(d 
d 

U x 
% 

2 

2 

I k  



.. 

17. 
instrumentation systems for industry and aerospace 

3355 Richmond Rd., Cleveland, Ohio 44122, Tel. 216-464-1200 

March 9, 1967 

Knowledge Availability Systems Center 
University of Pittsburgh 
Pittsburgh, Pa. 15213 

Attention: M r .  Edmond Howie 
Engineering Coordinator 

Dear Mr. Howie: 

We have enjoyed our relationship with the staff at the 
Knowledge Availability Center and. wish to thank you and 
the staff for the splendid cooperation and courtesies ex- 
tended to Gilmore Industries. 

After careful consideration, we have determined that Gilmore i s  
not able to make full use of the service, and for this reason 
we would like to withdraw from the program. We feel that this 
artion will make the service available to some other organi- 
zation better able to utilize your excellent facility. 

Very truly yours, 

GIVORE INDUSTRIES, INC. 

J. N. Crum 
Chief Engineer 

JNC/nlb 
cc: Mr. James E. Shondel 

* 

$1 L 
Sales Offices in Principal Cities 

~~ 1.-, ' 
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CABLE ADDRESS ' 

* RANDEv-CLEVELAND 
TELEPHONE 

216-861-6300 

13600 DEISE AVENUE CLEVELAND, OHIO 441 10 . 
March 2, 1967 

Mr. Edmond Howie 
Engineering Coordinator 
The Knowledge Availability Sys tem s Center 
University of Pit tsburgh 
Pittsburgh, Pennsylvania 15213 

Dear Mr. Howie: 

We refer to your letter of 23 February  1967 concerning the approach- 
ing termination of our participation in  your NASA Technology Transfer  
Program,  
through your p rogram has  been estimated to b e  m o s t  effective. The 
resu l t s  of the accrued l i terature  cannot be  specifically estimated in  
terms of dol lars  and cents, but we do consider that its value was 
presumably extensive. 

Our experience 'with the resulting information attained 

We are interested in  the potential of a continuing program. 
cu r ren t  c i rcumstances preclude our immediate participation in such 
an activity. Therefore,  may we request  the privilege of holding our 
decision in abeyance until present conditions stabilize. 
fee schedule information that you submitted and hope that we may  
have the prospect  of discussing active participation in  your Tech- 
nology Utilization P r o g r a m  at a later date. 

However, 

W e  will re ta in  

We wish to extend our  thanks and appreciation of efforts to yourself, 
Dr. Holzman, Mr. McGee, and a l l  of the profile monitors who so 
effectively created the searches.  
meeting all of you again in  the not so distant future. 

I do hope to have the pleasure of 

Very t ruly yours,  

RAND DEVELOPMENT CORPORATION 
Y 

/ _- 

7- - 

Assistant Director of Laborator ies  

E H G / C ~  
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3225 L I N C O L N  W A Y  w:sT 
P.O. BOX 5li 

Phone: 26S3075 - Area Code 216 

TELEX 98-725 

April 17, 1967 

Knowledge Availability Systems Center 
University of Pittsburgh 
Pittsburgh, Pennsylvania 15213 
Attention: Mr. Edmond Howey, Engineering Coordinator 

Dear Mr. Howey: 

I have your letter of February 23, 1967, which I 
must confess became misplaced, We have certainly appreciated 
the trial offer to evaluate this system and were quite pleased 

- a t  being selected by Jim Shondel to participate in it. 

I talked to Jim several times over the past months and 
must confess we have not been really gaining a great deal from 
the service, I don't think this is necessarily the part of the 
information suppl ied but probabl y is one of several situations 
facing our business at this time. 

little time to analyze the information supplied and apply it to 
practical use, I think we are probably too small of a company 
or have too small of a staff to assign a technician to review 
the data, run necessary tests, and apply it to our products. 

We are in a rapidly growing era and have had very 

In view of this, I don't think it would be advisable 
for  us to subscribe to the service until our own operations 
become a little more sophisticated and we are able to make good 
use of the data. Thanks again for the past year's service. 

Very truly yours, 

ASTRO METALLURG I CAL 

Conard F. S ' t f  tzl e in 
Vice President & General Manager 

. CFSnr 
C.C. Jim Shondel 

COPY t o :  
* 

---- 

Div. of Waukesha Industries Corp. 
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KNOWLEDGE AVAILABILITY SYSTEMS CENTER - NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION EVALUATION OF LITERATURE COVEMGE 

FOR 
MATERIALS IK DESIGN ENGINEERING 

MASTER CLASSIFICATION OF MATERIALS, FORMS, FINISHES 

(0-10 RATING SYSTEM BY ASCENDING IMPORTANCE) 

1. METALS 

A. Irons and Steels 
a. Irons(cast)--gray, nodular, malleable (1) 
b. Carbon Steels(wrought and cast)--incl. Wrought and Ingot Iron 
c. Low Alloy Steels (wrought and cast) (1) 
d.  Corrosion and Heat Resisting Steels (except superalloys) (6) 
e. Tool Steels (1) 
f. Specialty Steels (7) 
g. Irons and Steels (n.e.c.) ( 5 )  

(1) 

B. Nonferrous Metals and Alloys 
a .  Aluminum (10) 
b. Copper ( 4 )  . 
c .  Magnesium ( 4 )  
d .  Nickel (6) 
e. Titanium (10) 
f. Zinc (3) 
g. Precious Metal-s--Gold (l),Silver ( 3 ) ,  Platinum 
h. Superalloys--incl. iron-base superalloys (10) 
1. Nonferrous Metals (n.e.c.) (8) 

C. Metal Composites 
a. Clad and Laminated Metals--incl. Sandwich Materials (7) 
b. Precoated Metals (2) 
c. Metal Composites (7) 

2. NONMETALLICS 

A. Plastics 
a .  Thermoplastics 

(1) Cellulosics (1) 
(2) Polyvinyls and vinyls (8) 
(3)  Polystyrenes and styrenes (3)  
(4) Acrylics (2) 
( 5 )  Polyamides (2) 

. ( 6 )  Polyethylenes (3) 
(7) Fluorocarbons ( 6 )  
(8) Polypropylene (1) 
(9) Acetal (1) 
(0) Polycarbonates (1) 

b. Thermosets 
(1) Phenolics (3)  
(2) Ureas (1) 
(3)  Melamines (0) 
(4) Polyesters (8) 
( 5 )  Diallyl phthalate (Allylic) (1) 
(6) Epoxies (7) 
(7) Silicones (2) 
(8) Urethanes (7) 



c 

. c .  plastics (n.e.c.1 (‘9) 

B. Nonmetallics (other than plastics) 
a. Ceramics, Glass, Refractories 

(1) Ceramics (8) 
(2) Glass (10) 
(3) Refractory Compounds (10) 

b. Carbon and Graphite (5) 

21. 

c. Rubber 
(1) Natural (2) 

(3) Nitrile (1) 
(4) Butyl (2) 
( 5 )  Neoprene (1) 
( 6 )  Polysulfide (2)  
(7) Silicones (3) 
( 8 )  Fluorinated (3) 
(9) Urethanes ( 4 )  

(2) GR-S (0) 

d. Paper and Wood Base Materials (1) 

e .  Fibers.(lO) , Textiies (l), Felts (1) 

f. Nonmetallics (other than plastics) (n.e.c.) ( 8 )  

C. Nonmetallic ComRosites 

a. Plastics Laminates--Low and High Pressure (5) 

b. Reinforced Plastics (other than laminates) (8) 

c .  Sandwich Materials (4) 

d .  Nonmetallic Composites (n.e.c.) (7) 

3 .  METAL-NONMETALLIC COMPOSITES 

A. Laminates and Sandwich Materials (3)  

B. Prefinished and Clad Materials (3) 

C. Metal-Nonmetallic Composites (n.e.c.)-incl. Cermets,etc. (7) 

4. MATERIAL FORMS 

A.  Metal Forms 

a. Mill Products (basic  forms) (1) 
b. Castings (2)  
c .  Forgings ( 4 )  
d .  Formed Metal Parts (6) 
e. Extruded Sections (6) 
f. Tubing and Pipe (5) 
g. Metal Powder Parts (1) 
h.  Machined Parts (5) 
1. Joined Parts ( 4 )  
j. Processed Plate, Sheet, Strip (2 )  
k. Metal Forms (n.e.c.) (3)  



. .  
22.  

E. Nonmetallic Forms 

a. Moldings (2)  
b. Sheet Forms (1) 
c. Rod, Tubing, Extrusions ( 4 )  
d.  Films and Tapes (10) 
e. Castings (3) 
f. Foams (5) 
g. Nonmetallic Forms (n.e.c.) ( 4 )  

5 .  SURFACE COATINGS AND TREATMENTS 

A. Metal Coatings 

a. Plated Metal (6) 
b. Sprayed and Deposited (6) 
c. Metal Coatings (n.e.c,) (10) 

B. Organic Coatings 

a. Plastics ( 4 )  
b. Elastomers (3)  
c. Strippable. (1) 
d.  Organic Coatings (n.e.c,) (7) 

C. Ceramic and Vitreous Coatings 

a. Porcelain and-Glass (1) 
b. Ceramic Coatings (2) 
c .  Ceramic and Vitreous Coatings (n.e.c.) (2) 

D. Chemical Conversion Coatings 

a. Phosphate (3) 
b. Anodized (2) 
c. Chromate (1) 
d .  Chemical Conversion Coatings (n.e.c.) (2) 

E. Diffusion Treatments 

* 

a. Carburizing (1) , Nitriding (l), Cyaniding (1) 
b. Chromizing(l), Calorizing (0), Sheradizing (0), Siliconizing (1) 
c. Diffusion Treatments (n.e.c.) (1) 

F. Impregnants (2) 

G .  Mechanical Finishes 

a. Tumbled (1) 
b. Polished, Buffed, Burnished, Brushed 
c. Blasted, Peened (1) 
d .  Mechanical Finished (n.e.c.) (2)  

(2) 



.. 
6 .  METHODS 

A. Joining 

a. Welding (10) 
b. Brazing and Soldering ( 4 )  
c. Adhesive Bonding (8) 
d.  Mechanical Fastening and Fasteners 
e. Joining (n.e.c.) (10) 

(3)  

B. Heat Treatment 

a. Hardening (through and surface) ( 5 )  
b. Annealing, Normalizing, Stress Relief 
c .  Heat Treatment (n.e.c.) ( 5 )  

(6) 

C.  Testing and Inspection 

a.  Mechanical ( 4 )  
b. Physical (10) 
c. Nondestructive (10) 
d .  Testing and Inspection (n.e.c.) (10) 

' D. Methods- (n.e.c.). (9) ' 

7. APPLICATIONS OF MATERIALS--BY INDUSTRY AND PRODUCT 

23. 

. A .  Machinery (except electrical) 

a. Agricultural Machinery and Tractors (0) 
b. Metalworking Machinery, Construction and Mining Machinery 
c. Office and Store Machinery and Devices (0) 
d .  Service Industry and Household Machines (0) 
e. Special Industry Machinery (10) 
f. Machinery (n.e.c.) (3) 

( 4 )  

B. Electrical Machinery, Equipment and Supplies 

a. Electrical Generating, Transmission, etc. (8) 
b. Electrical Appliances (0) 
c .  Communication Equipment (radio,W,elecrronics) (10) 
d .  Electrical Machinery (n.e.c.) (6) 

C. Transportation Equipment , 

a. Motor Vehicles and Parts 
b. Aircraft and Parts (9) 
c. Ships, Boats and Parts ( 4 )  
d .  Railroad Equipment and Parts 
e. Transportation Equipment (n.e.c.) (2) 

(1) 

(1) 

D. Furniture and Fixtures (0) 

E. Professional, Scientific and Controlling Instruments,Photographic,etc. (9) 

F. Primary Metal Industries (and Nonmetal Mining) (3) 

' G .  Fabricated Metal Products ( 2 )  



. .  

H. Heating Apparatus 

I. Ordnance (0) 

24. 
(except Electrical) and Plumbers' Supplies (1) 

J. Chemical and Process Industries 

K. Miscellaneous Manufacturing (n.e.c.) (6) 

(8) 

8 .  APPLICATIONS OF MATERIALS--BY PRODUCT COMPONENTS 

A.  

B. 

C. 

E. 

Mechanical Components: Gears ( 4 ) ,  Cams (l), Brakes (2), Clutches (I), 
Bearings (lo), Plates (l), Shafts (2), Linkages (2) 

Structural Components: Frames (2), Housings (I), Enclosures (1) 

Electrical Components: Motor Parts (2), Switch Parts (1) 

Hydraulic Components: Cylinders (5), Pistons (2), Gaskets (l), 
Packings (l), Sealing (2) 

Components (n.e.c.) ( 4 )  

. 9. SERVICE PROPERTIES OF MATERIALS . 

A ,  Structural or Mechanical 

a. Static Conditions--Strength, Stiffness, etc. 
b. Dynamic Conditions--Fatigue, Impact, etc. 

( io)  
(10) 

B. Weight-(lo), Density ( 8 ) ,  Volume (4) 

C. Corrosion and Environmental Exposure 

a. Chemical (8) 
b. Water ( 6 )  
C .  Weather (5) 

D. High Temperature 

a. Strength (10) 
b. Stability (9) 
c. Expansion and Distortion (3) 

E. Surface Deterioration or Wear (except corrdsion) 

a. Abrasion (2) 
b.  Friction (7 )  
c, Bearing (8) 

F. Electrical and Magnetic (8) 

G. Insulation (not electrical) 

a. Heat and Cold (8) 
b .  Sound (7)  
c. Vibration (8) 

H. Nuclear (9) 

I. Appearance (2)  
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J. Processing Characteristics 

a. Weldability and Joinability (10) 
b. Formability (7) 
c. Machinability (6) 
d. Finishability ( 4 )  

10. ECONOMICS O F  MATERIALS 

A. Supply and Availability (1) 

, B. Prices or Cost (0) 

11. MATERIALS ENGINEERING 

A. Designing with Materials (3) 

i: 

B. Selection and Evaluation of Materials (8) 

/' 
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SUMMARY OF SEARCH RESULTS ' 

March 1, 1966 to February 28,  1967 

Retrospective Sample Cu r re n t Aware ne s s 

. Companies Served 8 1  66  162 

Total 

24 6 

12,943 12 ,144 637 162 'Searches Performed 

Citations Retrieved 
Aerospace Literature: 
Abstracts 

(me c h an i c a 1 1 y) 
(manually) 

Tech Briefs 

Abstracts 
Other Literature: 

184 ,201  
(174,482)  
( 9,719)  

264 

58,207 
(10 ,747)  
(47 ,460)  

10 

251,227 
(185,229)  
( 65,998)  

702 

984 362 0 1,346 

Citations Forwarded 
Ae r o s pa c e L i t e rat u r e : 
, Abstracts 

(mechanically] 
(manua 11 y) 

Tech Briefs 

Abs t r ac t s 
Other Literature: 

Citations Evaluated 
Aerospace Literature: 
Abs tracts 

(re la t ed) 
(not related but of 

(not related and of 
in te re s t) 

no interest) 
Tech Briefs 

(re late d) 
(not related but of 

(not related and of 
interest) 

no interest) 
Other Literature: 

(re la t ed) 
(not related but of 

(not related and of 

Ab s t r ac t s 

interest) 

no interest) 

60,399 
(53 ,366)  
( 7,033)  

239 

28,427 
( .2 ,758)  
(25 ,669)  

10 

96,118 
(56 ,124)  
(39 ,994)  

622 

529 332 0 8 6 1  

42 ,268 
(28 ,948)  
( 4 ,222)  

21,415 
(12 ,935)  
( 2,743)  

63,683 
(41 ,88  3 )  
( 6,965)  

( 5,737)  (14 ,835)  

Documents Requested 
Ae r o s pace L i t e r at ure : 

(known to result 
from searches) 

(not known to result 
from searches) 

8,076 
( 6  , 903) 

2,743 
(2 ,743)  

10 ,819 
( 9,646)  

(1 ,173 )  
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COMPUTER PROGRAM LISTING FOR PITT-SEARCH 
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One of the main costs involved in RDC activity were those relative to 

the processing of the NASA computer tapes for the conducting of current 

awareness and retrospective literature searches. In order to decrease these 

costs, and to help realize the goal of self-support, a detailed evaluation of 

the Pitt search and retrieval mechanisms, and of other available computer 

searching techniques, was conducted. At the close of this investigation, the 

U S  Center director decided to invest in a complete reprogramming effort for 

processing all of the computer-based elements of the NASA search system. 

/ 

The first program wnich was converted to the new searching system was 

. that of reformating. It had long ago been decided that the KAS activity would 

utilize effectively only certain portions of the NASA master tape as supplied 

by Documentation Incorporated, and would physically, through a computer program, 

strip off the information which was extraneous to the Pitt operation. The 

following listing, entitled "File Manipulation Subroutine" indicates, in the 

Fortran language, the actual instructions used to accomplish this reformating 

job. From the basic tape, the reformating program removes the document 

accession number, the published category number, the issue number and the index 

entries, and writes these four categories on a new tape. Concurrent with the 

reformating, messages are printed out for KAS use indicating which documents 

have been "killed" and which documents exceed certain predetermined specifica- 

tions such as length and/or number of index entries. 

The newly prepared and KAS-formatted NASA tape then serves as input 

to the searching routines. In the past, each individual expression which was 

to be searched had to be explicitly stated. Consequently, if one wished to 

look for high strength or nickel steel, he would have to write a strategy of 



28. 

"high s t r e n g t h  * s t ee l  & n i c k e l  * s t e e l " .  I n  t h e  new sys tem,  p a r e n t h e t i c a l  

e x p r e s s i o n s  r e p l a c e  e x p l i c i t  s t a t e m e n t s ,  so t h a t  t h e  p r e c e e d i n g  example i s  

now worded "s teel  * (h igh  s t r e n g t h  & n i c k e l ) " .  

Another  change which t h e  new search s u b r o u t i n e  b r i n g s  t o  the P i t t -  

NASA program i s  t h e  a b i l i t y  t o  s imul t aneous ly  p r o c e s s  1 ,200  a c t i v e  programs 

d u r i n g  one  p a s s  of t h e  r e f o r m a t t e d  t ape .  T h i s  i s  a c o n s i d e r a b l e  improvement 

o v e r  the o l d  s e a r c h  sys tem which pe rmi t t ed  o n l y  100 q u e s t i o n s  t o  b e  p rocessed  

d u r i n g  a t a p e  p a s s .  A p o r t i o n  o f  t h e  s e a r c h  s u b r o u t i n e ,  e n t i t l e d  "KAS phase  

2-3 l o a d / s c o r e "  a p p e a r s  i n  t h i s  Appendix. 

/ 

Anotner  change i n s t i t u t e d  i s  t h a t  of compi l ing  q u e s t i o n s  f o r  t h e  

KAS s e a r c h e s .  I n  t h e  p a s t ,  each q u e s t i o n  Which w a s  p rocessed  by t h e  s e a r c h  

sys t em-was  t r e a t e d  as a n  i p d i v i d u a l  e n t i t y ,  w i t h o u t  any a t t e m p t  t o  c o r r e l a t e  t h e  

s imi l a r i t i e s  between s t r a t e g i e s  and sea rch  terms. Consequent ly ,  t h e  word ' lsteell l  

might  be sea rched  t e n  o r  f i f t e e n  times p e r  document d u r i n g  a g iven  pass  of t h e  

computer tape.  With t h e  new s e a r c h  scheme, a l l  q u e s t i o n s  a r e  pu t  th rough 

a compi l e r  which a n a l y z e s  t h e  q u e s t i o n s  f o r  t e rmino logy ,  l e n g t h  ( b o t h  i n  t h e  

number o f  terms, and i n  the number of characters pe r  t e r m ) ,  p u n c t u a t i o n ,  and 

d u p l i c a t i o n  of i d e n t i c a l  s e a r c h  terms w i t h i n  t h e  same body of q u e s t i o n s .  By 

check ing  f o r  and i n d i c a t i n g  d u p l i c a t i o n ,  i .e . ,  t h e  same t e r m  be ing  used  i n  

two o r  more q u e s t i o n s ,  and keeping  i n t e r n a l  r e c o r d s  of these d u p l i c a t e d  terms, 

t h e  computer i s  r e q u i r e d  t o  s e a r c h  f o r  a g iven  t e r m  o n l y  once p e r  document, 

r e g a r d l e s s  o f  how many t i m e s  t h a t  term may be  used  as a search query .  A t  t h e  

c l o s e  o f  t h e  q u e s t i o n  c o m p i l a t i o n  phase,  the computer has a s t r u c t u r e d  l i s t  i n  

memory of a l l  s e a r c h  terms b e i n g  u t i l i z e d  f o r  t h i s  p a r t i c u l a r  run ,  a l o n g  w i t h  

q u e s t i o n  t a g  i n d i c a t o r s  r e l a t i n g  t h e  i n d i v i d u a l  o r  s e v e r a l  terms t o  t h e  

a p p r o p r i a t e  s t r a t e g y ( s ) .  



. -  
29 .  

Consequently, after moving from the question compiler to the actual 

search phase, when the computer locates a Ithit" or match between a documentindex 

entry and an input search query, it then scores that hit not only for the first 

question using that term, but automatically for all queries using that term. 

Proving of the individual strategies occurs during tape reading time of the 

next document. 

in this Appendix. 

A portion of the listing for the question compiler also appears 

-. 
By integrating the reformating, question compilation and search 

techniques into a unified computer system, the KAS Center has been able to 

effect a significgnt reduction in the number of hours being consumed for 

computerized searching of the NASA tapes. Detailed operating instructions 

follow immediately after the program listings. 
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36.  

OPERATING INSTRUCTIONS 

REFORMAT PROGRAM CONTROL CARDS 

The Reformat P r o g r a m  requires a total of 7 Control Ca rds .  
These ca rds  a r e  of two types: option selection and tape specification. 

Options 

There  are 3 options: 

1) 

2) 

3) 

SYSOUT - Hardcopy output on system output tape,  

PRIOUT - Hard  copy output on private output tape, and 

APPEND - Append the reformated output to some previous 
reformated output. 

On any reformat  run none, one, o r  any combination of two o r  these 
options m a y  be exercised. 

The method of selecting the options desired is  a s  follows: 

Gontrol Card  1 C olumn s 
1 - 6  8-13 15-20 

OPTION 0 1  0 2  

01 and/or  0 2  m a y  be: 

SYSOUT, PRIOUT, APPEND, o r  blank. 

Notes: The private output tape will be written in BCD, 556 BPI. It 
will contain 20 logical records per  physical record  with 132 
charac te rs  p e r  logical record.  The f i rs t  character  of each 
logical record  i s  to be interpreted a s  a car r iage  control 
character .  
20 logical records .  
Marks.  

The l a s t  physical record may  contain fewer than 
The tape will be terminated with 2 Tape 

Exception repor t s ,  e .  g . ,  K i l l s ,  will continue to be reported 

tape will be positioned in front of the first Tape Mark before 
writing the new reformated information. 

. on the system output. In Append mode the reformat  output 



Tape Specification 

Each  of the 3 fi les (NASA Input, Reformated Output, and P r iva t e  
Output) that the reformat p rogram uses ,  o r  may use ,  requi res  
two control ca rds .  These control c a r d s  spzcify the logical tape 
dr ive number o r  numbers that will be used by the file and the 
Computing Center tape numbers of the sequence of tapes which 
comprise  the fi le.  

For example, if the NASA Inpclt file is contained 03 tapes 1047, 
1438 and 1132, in that o rder ,  and the file may use  dr ives  10 (A5) 
and 4 (A4); the control cards  would be: 

DINPTl b b b b 10 b b b b b 4 b b 1438 b b 1'132 
DINPTZ 

The reformated output is to be put on tape 1477 and the file m a y  
use  dr ives  11 (B4) and 3 (B3). 

SOTPTl  b b b b 11 b b b b b 3 b b 1477 
SOTPT2 

There  will b e n o  private output but we mus t  give drive numbers .  

P O T P T l b b b b l l b b b b b 3 b b  1477 
- POTPT2 

If two different  drive numbers a r e  given on the control c a r d  the 
p rogram will use  f i r s t  one, then the other ,  thus allowing scrne 
overlap in tape changing. The first  dr ive used will be the first 
one spzzified on the control card .  

The program takes r e spns ib i l i t y  for cominrinicating with the 
operator  about tape mounting and changing; however, $$ c a r d s  
mus t  be used to inform the operator  of all tapzs. to be used 
during the job and should indicate whether tapes a r e  to 5 e  file 
protected o r  not. 
these tape dr ives  a r e  used. 

$NEEDS10, NEEDS11 m u s t  be sup2lied if  

Notice that the tape specification c a r d s  im2ly the number of 
tapes  (not dr ives)  that are  available.  
encounters a blank tapc number it asslrmes that no m o r e  tapes 
a r e  available. 
On an output file i t  signals an e r r o r  condition and the job is  
aborted; therefore ,  it is c ruc ia l  that enough output t a p m  be 
assigned to  a file to hold all the information that will be writ ten 
on that file. 

Wheil the program 

On an inpat file this signals the end of the job. 

2 



38. 

Example run: 

The following tapes will be used 
A5, A4 - 1037, 1442, 1279, 1038 
B4, B3 - 1465, 1466 
Tapes on A5, A4 should be mounted 
with ring out 
Tapes on B4, B3 should be mounted 
with ring in 
Mount tap-? 1037 o n A 5  
Mount tape 1466 on B4 
NEEDS 10, NEEDS 11, EXECUTE 

PROGRAM 

DATA 
OPTION b APPEND b SYSOUT 
DINPTl b b b b 10 b b b b b 4 b b 1037 b b 1442 b b 1279 b b 1033 
DINPT2 
SOTPTl  b b b b 11 b b b b b 3 b b 1465 b b 1456 
SOTPTZ 
P O T P T l  b b  b b  b 9  b b b b b 9 
POTPT2 

3 



39.  

SEARCH PROGRAM 

Control Card  

The search  program takes reformated input f r o m  drives  11 (B4) 
and 9 (B5) in the tape sequence specified on the f i r s t  data card.  
data  ca rd  contains up to 16 Computing Center tape numbers  in the format  
(16A5). 
as in the reformat  program.  

This 

The occurrence of a blank tape number signals the end of input 

The sea rch  program itself is contained on tape 2 (B2) a s  3 separa te  
c o r e  -loads. 

Questions 

The program uses  the first 5 columns of each ca rd  as a question 
,; number.  This number is .read with an I5 rule  which requi res  that columns 

1-5 contain only blanks o r  digits. 
signals the end of questions. 

The occurrence of question number 99999 

Column 80 of each card  se rves  as a continuation m a r k  and a 
sequence number.  ff this column is  non-blank, non-zero there a r e  m o r e  
c a r d s  for  this question. In addition, this number is  the sequential c a r d  ' 
number within the question. 
(sequence numbers  1, 2 ,  + . . ,  9 ,  blank). 

This implies a limit of 10 ca rds  pe r  question. 

The first 18 columns of the first c a r d  of each question a r e . r e a d  in 
alphabetic and a r e  used a s  a header during the reporting of the documents 
which answered the question. Columns 6-18 a r e  not used by the p rogram 
for  any other fnmztion. 

Questions need not be in s o r t  by Tiestion number,  but within a 
questiol? they mus t  be in s.3rt by sequ'ence number.  

4 
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DESCRIPTION OF THE RECORDS ON THE 
SEARCH AND RETROSPECTIVE TAPES 

The physical record size is always l e s s  than o r  equal to 503 
words.  
556 BPI). 
record  i s  a 3 5  bit word. 
on a physical record.  
record  in a buffer 500 words long, until there  is  not enough room lef t  
for the next logical record.  
physical record  and begin laying logical records down in the swing 
buffer. 
logical record.  

(These tapes a r e  written in binary mode, high density- 
Since they were  written by the 7090, the "word" on a tape 

There is a variable number of logical records  
They a r e  writ ten by laying down each logical 

When we run out of room, we wri te  the 

Thus each physical record begins with the beginning of a 

The end of a logical' reel  of tape i s  indicated by two consecutive 
end-of-file marks .  
reel. 

There a r e  no end-of-file m a r k s  within the logical 

5 
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Forma t  of a string of logical records within a physical 
record:. 

word 1 8 Count of words for  thi.s logical record 
(including this word) 

word 2 see description This is the information retrieved by 

word 8 -3 of logical record GETL. o r  s tored by PUTL. 

word 9 27 Count of words f o r  this logical record  
(including this word) 

word 10 logical record  

word 3 6  
. -  

word n 0 This signifies that there  a r e  no m o r e  
logical records in this physical record  

F o r m a t  of a logical record: 

Example 

2 2 b b b b  

Lo e at i  on 

word 1 

Contents 

ISSUE 

word 2 YEAR 66 b b b b 

word 3 A o r  N A b b b b b  

A 1 2 3 4 5  

3 

word 4 Accession # 

word 5 n = Count of descr iptors  
for  this document 

word 6 Descriptor 1 Hashl 
e . HashZ . . 

word 5 t n 
. 

Descriptor n Hash3 

6 
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Descriptor  #1 is always the Hash of the descr iptor :  CATEGORY n 

The r e s t  of the descriptors a r e  the hash of all of the descr ip tors  
f r o m  the NASA tap.zs. 

Since there  is always a t  l eas t  one descr iptor  for  a document 
(bes ides  its category) and never m o r e  than 51 descr ip tors ,  we have c rea ted  
between 2 and 52 hash words.  
i s sue ,  year ,  l e t te r ,  and accession number we wind up with a logical record  
which mus t  be between 7 and 57 in length. 
prefixed (within the physical record)  with a word count, each logical 
r eco rd  requires  between 8 and 58 words to specify. 
the average document seems  to have about 20 descr ip tors ,  we find that 
the average logical record  is about 27 words long. Thus we pack a 
l i t t le over 20 logical per  physical (on the average) 

When we add in: the descr iptor  count, 

Since each logical document is  
s 

Fur the rmore ,  since 

7 
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One of the decision-making techniques which has been facilitated by 

the computer age is "Management'by Exception". This technique calls for making 

management decisions only when certain predetermined processes, costs, volumes, 

etc. deviate by a given amount from a predetermined norm. At all Other times, 

the system is permitted to function without constraints. The first step in . 

implementing a "Management by Exception" operation is the delineation of the 

operations and variables which are involved in the given system. Such a 

program was initiated during the current year of operations at the KAS Center, 

involving an attempt to predict when self-support through non-NASA financing 

* 

could be achieved. The expenses predicted on that level of operations would 

then serve as a norm. 

In order t o  determine operating characteristics and parameters, an 

operational base line was selected at that point in time when the KAS Center 

had 60 fee-paying members, and was processing 967 profiles or questions on 

a monthly basis. (See Figure 6-1) 

Following this analysis, a detailed investigation was conducted to 

determine such variables as full-time equivalents, salaries, equipment costs, . 

travel fees, etc. which might be assigned to various job classification types. 

The personnel functions involved in the NASA Technology Transfer Program at 

Pitt were arranged into 16 categories, ranging from administrative through 

filing. An evaluation of the annual expenditures for these job types appears 

in Figure 6-2 ("Cost Figures for 60 Companies and 967 Questions by Job Type 

Classification") . 

Because the engineering activity in the NASA program, consisting of 

personal contact, consultation, question statement and review of computer outputs 
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determines, to a great degree, what types of companies the Center ought to be 

attempting to attract, the engineering activity was broken out as a separate 

reporting function. Twenty-four substantive categories in which there was 

present or contemplated activity and/or capability were categorized, and the 

various individuals who functioned in an engineering capacity were classified 

accordingly. Using a predetermined maximum workload per engineering full-time 

equivalent, the number of future questions which the current engineering staff 

could evaluate without necessitating any increase in the number of personnel 
8 

involved in this operation was developed. (See Figure 6 - 3 ,  "Present 'and Future 

Engineering Consultant Capabilities") 

Once the individual job type classification figures and the engineer- 

ing capability figures had been generated, the next investigation identified 

the various costs which were involved in the NASA program. Three main topic 

areas, namely, sales-promotion, production, and management, were delineated. 

Once again, such categories as full-time equivalents, overhead, travel fees, 

rent, etc. were reported by the computer system for each of the above three 

categories. These figures are given in Figure 6 - 4 ,  "Cost Figures for 60 

Companies and 950 Questions by Endeavor Classification". 

From these data, two averages were generated: (1) average cost per 

question per year with NASA support, and ( 2 )  average cost per question per year 

without NASA support. 

is a Summation of Costs of a NASA Regional Dissemination Center". 

These averages are given in Figure 6-5, "The Following 

In addition to developing a "Management by Exception" reporting mech- 

anism, the data were extrapolated in Figure 6 - 6  t o  predict volume of operations 

needed for achieving self-support. It should be noted that the predicted costs 
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w i t h  i n c r e a s i n g  volume do n o t  dec rease  l i n e a r l y .  R a t h e r ,  a t  c e r t a i n  p o i n t s  ( e . g . ,  

between 1100 and 1200 q u e s t i o n s )  p e r  q u e s t i o n ,  c o s t s  i n c r e a s e  because  ad-  

d i t i o n a l  pe r sonne l ,  machinery,  o f f i c e  s p a c e ,  e tc .  m u s t  be  added t o  t h e  ongoing 

system. Consequent ly ,  w h i l e  t h e  da ta  show a n  o v e r a l l  d e c r e a s e  i n  t h e  p e r  

q u e s t i o n  c o s t  as t h e  volume or  ques t ions  i n c r e a s e s ,  there are c e r t a i n  p o i n t s  

a t  which a n  i n c r e a s e d  volume of  q u e s t i o n s  t e m p o r a r i l y  r e s u l t s  i n  a . h i g h e r  p e r -  

q u e s t i o n  c o s t .  

It w i l l  be  no ted  t h a t  a minimum of abou t  $150 p e r  q u e s t i o n  (1 y e a r  

c u r r e n t  awareness  s e r v i c e  p l u s  a r e t r o s p e c t i v e  s e a r c h )  w a s  reached a t  about  

2000 q u e s t i o n s ,  or  a t  about  tw ice  t h e  number now s e r v i c e d  on a f ee -pay ing  

b a s i s .  Accord ingly ,  p r i c e s  were inc reased  50% (from $100 t o  $150) w h i l e  

marke t ing  e f f o r t s  t o  a t t r ac t  new members were a c c e l e r a t e d .  
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FIGURE 6-6 

PREDICTIONS FOR S E L F  SUPPORT BASED UPON NUMBERS OF PAYING QUESTIONS, 
AND COSTS PER QUESTION 

QUESTIONS COST PER QUESTION GROUP COST PER QUESTION 

10 90444.00 9044.40 

100 99984.00 999.84 

200 110584.00 552.92 

300 121 184.00 . 403.95 

500 

1000 

- 1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 . 

2000 

142384.00 . 

195384.00 

. 205984.00 

234811.00 

245411.00 

25601 1.00 

266611.00 

277211.00 

287811.00 

298411.00 

30901 1.00 

319611.00 

284.77 

195.38 

187.26 

195.68 

188.78 

182.86 

177.74 

173.26 

169.30 

165.78 

162.64 

159.81 



APPENDIX 7 

NORBATROL ELECTRONICS TRANSFER 



I '  I ,  

5 2 .  7 '  

. technitdl bulletin no. 59-410 

' , norbaTRaL electronics corporation 
356 Collins avenue 
Pittsburgh, Pennsylvania 15206 

I 412'362-2020 

0 

I 

i 

r- - 

!, 

NEW potentiometric control . completely solid state from 

chanical choppers or meter movements in the control circuit! 
thermocouple to load no relays, contactors, electrome- FL,dp/ 

norbaTH ER NI benefits 

low init ial  equipment cost, competitive with sys- 
tems using electro-mechaincal choppers or relays 

high reliability . . . maintenance associated with 
moving parts or electron tubes eliminated 

low operating cost . . . improved high power effi- 
ciency. . . absolute minimum of power loss 

potentiometric circuit assures accuracy and re- 
peatability . . . eliminates loading the thermo- 
couple or sensor 

0 performs the functions of a solid state control in- 
strument and an SCR power pack . . . self-contained 
power control center 

35 Amp - 240 Volt  norbaTHERMTM 
Approx. 9" x 9" x 9" general norbaTHERM features 

excfusive norbaSlNK'" 
safety features 
This i s  norbaTREL's exclusive, unique, heat-dissipa- 
tion construction employing a special new material 
which provides high thermal conductivity and elim- 
inates the usually electrically hot, bulky. expensive, 
hazardous heat sinks (dissipators). norbaSlNK fea- 
ture means that the chassis or enclosure performs 
the function of heat sink, terminal block and me- 
chanical chassis structure-all i n  one.. . yet electrical 
isolation is  maintained! 

Gone are a l l  the insulating hardwareand-accompany- 
ing-failurddamage hazards, but a safe insulating base 
i s  retained. 

norbaSINK's exciting breakthrough ushers in  a new era 
of plant safety for maintenance men working on high 
power electrical equipment 

0 stepless proportional band adjustment with a range 
of 20% of ful l  span to a minimum of 2°C 

modular construction employs plug-in printed circuit 
boards, including thermocouple sensor, reference, 
proportioning circuit and power switch . . . al l  held 
rigidly in place 

both phase angle control and sub-second cycling 
available 

0 sub-second cycling provides true RMS power pro- 
portioning several times a second . . . duration of 
( I  power-on" and "power-off" periods varies with 
temperature control correction necessary 

output stage SCR's protected against overload by 
current limiting fuses . . . surge suppressors protect 
against voltage spikes . . . equipment rated to carry 
ful l  load in 50°C ambient 

0 hlgh power ratings up to 2000 KVA 
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$ 1  ' horbaTR& electronks corporation . . .  

'Pittsburgh, pennsylvania 15206 ' . .  
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4 i 2/362.2020 CI 

I 1 

automatic non-contact ratio (two wavelength) 
r' temperature measurements - f ) Z I ' L  

pp4 t. 
features applications ,jJJ ' . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ca rice 1s out emissivity effects 

reads through water, steam, vapors, 
sight glasses and haze 
built-in calibration check 

long term stability 

no motors or moving parts 

solid state detectors 

O'aluminum; casting, extrusion and rolling 
0 glass; mold, float, stress, relieve and form 
0 steel; continuous anneal, preheat, coiler, 

galvanize, tin reflow, patent anneal, 
weldlng and finishing 

0 non femur; extrusion, rolling and casting 

detector cooling not required 

unreliable high voJtage circuits eliminated 

compact size and weight 

5 minute warm up time 

low cost 

01966. ~ r b . t R b L  rlrctmnlcr corporrtbn . 
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Saxonburg Boulevard, Saxonburg, Pa.16056 
Phone: 412-352-1548 

TELEX 086-850 

Jmes P. Mller,  1%. D. 
A s s o c i a t e  P r o f e s s o r  of C i v i l  Engineer ing  
The Knowledge A v a i l a b i l i t y  Systems Center 
U n i v e r s i t y  of P i t t s b u r g h  
325 Eng inee r ing  Hall 
P i t t s b u r g h ,  Pennsylvania  15213 

-November 1, 1966 

8 

Dear Dr. t.liller: 

Thank you f o r  your  l e t t e r  of Se2tember 22 i n  r e g a r d s  t o  t h e  NASA-Pitt 
Te cIin o 1 ogy Trans f e r P rog ram. 

To summarize t o  d a t e  t h e  u s e f u l n e s s  of t h i s  program would b e  sonewhat of 
a v e r y  volumous l e t t e r  and rather t h a n  do t h i s  I would like t o  s u m a r i z e  
s o n e  of t h e  equ ipnen t  we have  made from t h e  documentat ion we have  r ece ived .  

l e  have  b u i l t  a flame f u s i o n  a??aratus  from docilment No. i.164-13720. 
f u r n a t e  has been q u i t e  s u c c e s s f u l  and we are now g o i n r  t o  b u i l d  seve.ral  of 
t h e s e  furnaces f o r  o u r  p roduc t ion ,  
laser c r y s t a l s  of many types .  

Th i s  

The fu rnaces  are car,able of produciny  

We have b u i l t  an arc image fu rnace  u t i l i z i n g  document Yo. N64-16326 and t h i s  
f u r n a c e  is  n o t  y e t  comyleted b u t  well underway. T h i s  w i l l  e q m d  our  c r y s t a l  
growth technology i n t o  o t h e r  a reas  such as c o n t r o l l e d  fe r r i tes  m d  c o n t r o l l e d  
h i g h  t e r r j e r a t u r e  oxides  where we can v a r y  t h e  s t o i c h i o m e t r y  of t h e  c r y s t a l s  
w i t h i n  t h e  sco?e  of t h e  zgnara tus .  !+'e have o b t a i n e d  some i n f o r m a t i o n ,  however 
s c a n t l y  on Czochra l sk i  growth of ruby s i n g l e  c r y s t a l s  from docunsnt  !<65-35419. 
However, t h e  docunents  h e r e  were n o t  t o o  good i n  t h a t  t o o  much material was 
miss ing  f r o n  the  docunents  and n o t  even t h o s e  t h a t  were s k i l l e d  i n  t h e  a r t  
c o u l d  have made nuch use from these  documents. However, on docunent  ,465- 
31368 we have made u s e  on t h i s  docunent where i t  d e s c r i b e s  t h e  co ld  c r u c i b l e  
method of c o n t a i n i n g  t h e  m a t e r i a l .  Here we were a b l e  t o  app ly  t h i s  t o  s i n p l e  
crystal growth and zone r e f i n e d  m a t e r i a l s  t h z t  normal ly  rezct w i t h  c r u c i b l e s .  

Out of t h e  o t h e r  few hundred documents we have r e c e i v e d ,  o v e r  258 o f  t h e n  have  
been  used at some t i n e  o r  ano the r  i n  looking  u? v a r i o u s  c h a r a c t e r i s t i c s  of 
m a t e r i a l s  t h a t  we a r e  c u r r e n t l y  ? roduc in?  and a l s o  naking  a s t u d y  of t h e s e  
documents t o  de te rmine  new areas which o u r  comr,any will exr,and. 
areas, we are goin: t o  eq>end  more t i n e  and e f f o r t  i n  t h e  f e r r i t e  f i e l d  by 

Of t h e  new 

L - 
W o r l d ' s  L a r g e s t  S u p p l i e r  o f  S i n g l e  C r y s t a l s  



5 5 .  

-2- 

u t i l i z i n g  s i n g l e  c r y s t a l  f e r r i t e s .  ?le a l s o  have been ab le  t o  u t i l i z e  n:any 
of t h e  documents i n  our  chemical processing f a c i l i t i e s  where t h e s e  documents 
po in t ed  ou t  rou te s  of more economical d i r e c t i o n s  and more economical mans 
of chemi c a l  p roduc t i on. 

I would l i k e  t o  comrnend you on your work i n  t h e  Knowledge A v a i l a b i l i t y  Systems 
Center  on t h e  f i n e  job t h a t  i s  being c a r r i z d  out  and I am sure t h a t  o t h e r  
meEbers of t h i s  Center a r e  l ikewise f i n d i n g  t h e  information very  u s e f u l  rad  
cons t ruc t ive  . 
If you have any ques t ions  concerning t h e  above, p l e a s e  do no t  h e s i t a t e  t o  
c o n t a c t  me. 

Yours very  t r u l y ,  

SE?fI-ELEPEXTS, I'IC. 

JF:dr 

/Joseph V. F i she r  
P res iden t  
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SUBJECT : Documented Techno 1 ogy Trans  f e r  

Ind  i v  i d u a  1 Conf ident  i a  1 

Company C o n f i d e n t i a l  

T r a n s f e r  Area L u b r i c a t i o n  and f u n c t i o n a l  f l u i d s  

A p p l i c a t i o n  Development of a new p r o d u c t  based upon t h e  document c i t e d  below 

N64-26429 Monsanto Research C o r ~  Dayton. Ohio Dayton 
b b  
DEVELOPMENT OF FIRE-RESISTANT WATER BASE HY- 
DRAULIC FLUID 
E S Blake G F Deebel and G A Richardson 119641 16 p 
(Contract NObs 902701 
(BR-1. AD-6007031 

Partial alkyl ester alkall salts of phosphates and phospho- 
nates are prommng candidates as pour point depressants for 
fira-resistant. water base hydrauhc fluids These compounds 
appear hydrolytically stable In alkaline solution at  200' F and 
possess hig! auto'lgnrtton lemperaluies IAlTl  The alkylphos- 
phoramidatss because of their low AIT values are of no value 
for Ihis applicalton Mono chlorination of an n.alkyl phosphate 
also makes no contribution to the AIT of the trialkyl ester 
Water-soluble aromatic phosphates without hydrolytic stabiliza 

Author . Mn are of no further interest 

.. 

A d d i t i o n a l  Comments "Even one a b s t r a c t  i n  a shea f  of  20 which t r i g g e r s  P 

"On suspended programs, t h e  sys tem h e l p s  keep t h e  s t a f f  
r e q u e s t  f o r  a document c o n s t i t u t e s  a s u c c e s s f u l  s ea rch . "  

a b r e a s t  of c u r r e n t  work i n  case i t  i s  t o  be  p icked  up 
a g a i n .  I' 
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SUBJECT : 

I nd i v  i d  u a  1 

Documented Techno logy T r a n s f e r s  

C o n f i d e n t i a l  

Company C o n f i d e n t i a l  

T r a n s f e r  Area High Vacuum technology 

A p p l i c a t i o n  S u b j e c t  a t t e n d e d  the  F a l l ,  1965 Technology U t i l i z a t i o n  Conference 
a t  t h e  L e w i s  Research C e n t e r ,  a t  t h e  i n v i t a t i o n  of t h e  KAS C e n t e r .  
A t  t h a t  c o n f e r e n c e  he l i s t e n e d  t o  a p r e s e n t a t i o n  on vacuum t e c h -  
nology p r e s e n t e d  by a Lewis C e n t e r  r e s e a r c h e r .  Unable t o  o b t a i n  
i n f o r m a t i o n  r e l e v a n t  t o  t h e  m a i n t a i n a b i l i t y  of h i g h  vacuum equip-  
ment from o t h e r  s o u r c e s ,  s u b j e c t  c o n t a c t e d  a D r .  Kaufman a t  t h e  
L e w i s  Research Center .  H e . w a s  t h e n  p u t  i n  touch wit'h i n d i v i d u a l s  
a t  Lewis who were working w i t h  h i g h  vacuum equipment,  and who 
answered s u b j e c t s  q u e s t i o n s  a d e q u a t e l y  enough t h a t  t h e  company 
has proceeded w i t h  t h e  pur.chasing of h i g h  vacuum equipment f o r  
t h e  vacuum d e p o s i t i o n  o f  p r o t e c t i v e  t h i n  f i l m s  on s t e e l  s u b s t r a t e s  
on  a p r o d u c t i o n  b a s i s .  

. 
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SUBJECT : Doc ume n t ed Techno 1 ogy Trans f e r s 

I n d i v i d u a l  C o n f i d e n t i a l  

Company C o n f i d e n t i a l  

T r a n s f e r  Area Composite materials 

A p p l i c a t i o n  The f o l l o w i n g  a b s t r a c t  d i r e c t l y  s o l v e d  a company problem re- 
l a t i n g  t o  t h e  d e t e r m i n a t i o n  of composi te  m a t e r i a l s  s t r e n g t h .  

... --  A6S-2 657 4 * 
UfPACT FRACTURE TOUGtL'iESS AND OTHER PROPERTIES OF 
BRAZED MZTALLIC LAhILUP. TES. 
H.  L.  Leichcer (Caliiornia. University.  Lawrcnce Radiation Labo- 

'ra:ory. Livermore.  Calif.). 
American Institute of Aeronautics and Astronautics.  Propulsion 
Joint Specialist  Coniercnie .  Colorado S3rincsI  Colo. , June 14-18. 
1905, P a p e r  6 5 - 5 a 6 .  ,20 p. 11 r.eis. . Xern'aers. SO. 5 0 ;  nonme-mbcrs. 51.00. 
AEC Contract NO. W-7105-end-48. 

strength s t ruc tu res  - the p r o p a p t i o n  of internal flaws at s t r e s ses  
coasiderably below the y:eld strength of the st ructural  material. 
S:nce it is virtually i n p o s s t b l e  to build a n  enginerrlng structure 
w:tho-x defects.  the mater ia l  musc pu"se>s sufiicietrr tuudhness LO 
tolerate imperfections. F r a c t u r e  tou;hncsr (the ability of Inarerial  
tcj resisc c r a c k  propa;ation) is a property dependent upotr a number 
C ?  rar:ables. Other  conditions rerriairlinc: c0nstar.r. t he  fracture 
:I.u&ness oi a metal reach;s an 0pcin:urn a t  a thickness oi about . d j  f O  0. 2 in. and then Qcre;L$es ra?idly with iu r the r  increase in 
c ~ l c k ~ . c s ~ .  approachicg a rnini:num value ajy:npto:ically. ;cere- 
~ ~ n t i @ . &  L O O 5  plana str3:n i r a s tu re .  This behavlor su$gestcd that  
.?dd:rc lrnirnatea co,rr.posed o i  brazed rhrets, near opt imum 

. t?.:c!k.ess. x a y  esh i r i t  h isher  :oujnT.qsa than a ho:r.c;eneocs 
rpeci.nen o i  the 5a.T.e rhickness. Srazcc La=.-..na:es oi marai::s 
steels and also titaniur.: 541-2.  5Sn kava b e e n  :r.vest:;ated. 
of these exhibited i r a i t u r e  rouyhness values fr2.T 2 t u  7. ei t t x e j  
rha: of solid specimens o i  the  s a m e  al!oy ar.d thickr.esr. 
ptesected over a temperature  ran3e o i  -32OoF to o0U"F. 
laminates retain esser.tially tbe same  tcr.sr!a propc.:::cs aa tha 
bare  rrrctal. and prel imicary fatigue t e 5 t ~  a??ear p:u:~.:*~r.,. 

Soz:c 

DI:J art: 
The 

, 

. .  - (Author) W. LL. R. 
Discussion of oae o i  the pr imary  causes  of fa i lure  in'hryh- 

A d d i t i o n a l  Comments "I g o t  a couple  of gems from your sys tem I w o u l d n ' t  h a v e '  
g o t t e n  f r o m  o t h e r  s o u r c e s . "  
v e r i f i e d  t h a t  s u b j e c t  was r e f e r r i n g  t o  only  one a b s t r a c t ,  
A65-26574) 

( fo l low-up i n v e s t i g a t i o n  
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SUBJECT: 

I nd i v  i d  ua 1 

Company 

T r a n s f e r  Area 

A p p l i c a t i o n  

X64-11784 
ton. D.C. 

Documented Technology T r a n s f e r  
, 

Conf iden t  i a  1 

C o n f i d e n t i a l  

Res idua l  stresses i n  metals 

"Two N4SA documents, one a t r a n s l a t i o n  o f  a Russ ian  pape r ,  t h e  
o t h e r  a government r e p o r t ,  answered 100% t h e  problem w e  had." 

Joint  Publications Research Service. Washing- first orde'r residual stresses (5) Al l  the parameters o f  fine 
machining considered exerted a vital influence on  the mag- 
nitude of the compressive first crder residual stresses. X-RAY DIFFRACTION ANALYSIS OF THE FIRST ORDER 

RESIDUAL STRESSES WHICH APPEAR DURING FINE M A -  . I.V.L. 
C H l N l N G  OF METALS . .  . .  

A. V. Poltavskiy and Yu. S. Terminarov 16 Dec. 1963  9 p 
refs Transl. in to  ENGLISH of an article from I r v .  Akad. Nauk 
Kirg. SSR. Ser. Estestv..i Tekhn. Nauk (Alma Ata). v. 1. no. 3. 
1959 ~ 4 5 - 5 0  
UPRS-22306; OTS-64-21033) OTS: $0.50 
. First order residual stresses in the surface layer o f  Steel 
40. subjected t o  fine machining. were investigated b y  X-ray 
difftaction. Results indicate: (1) Fine machining caused the 
appearance o f  compressive first order residual stresses in the 
surface layer o f  the steel. (2)  A n  increase in the rate o f  ma-  
chining reduced the first order residual stresses: however. a 
tendency toward stabilization of the first order residual stresses 
was  observed as ttfe rate of machining increased. (3) Increas- 
ing the depth o! cutt ing caused appreciable reduction o f  the 
stresses under consideration. (4) The delivery o f  the machin- 
ing (in mm/rev) does not  exert the same influence o n  the 

N65-33876.k Battelle Memorial lnst Columbi s Ohio fabrication of metal striictures (methods of measuring residual 
N O N D E S T R U C T I V E  M E A S U R E M E N T  OF R E S I D U A L  stresses and typical e q  erimental data are described) and (41 
STRESSES IN METALS AND METAL STRUCTURES selection and use of aporopriate measurement techniques and 
Koichi Masubuchi Huntsville Ala Army Missile Command evaluation of results Author 
Apr 1965 141 p 
(Contract DA-01-021-AMC-11706l2)) 

C S C L l l F  
This report presents a state of-the art survey of the non- 

destructive measurement and evaluation of residual stresses 
produced in metals and metal structures The report is con- 
cerned primarily with residual stresses produced during the 
fabrication of structures made of high-strength aluminum 
alloys Discussions are presented in four sec'ions which pro 
vide the following (1) fundamental information on residual 
stresses that is needed to understand measurement techniques 
(2) review of methods of measuring residual stresses nrcluding 
stress-relaxation techniques X ray diffraction technique the 
ultrasonic technique the hardness technique and cracking 
techniques. (3) measurement of residual stresses during 

(NASA-CR-64918 RSlC 410) CFSTl HC $4OO/MF tl 00 

A d d i t i o n a l  Comments ASM a b s t r a c t s  are i n f e r i o r  t o  NASA's. T h e  p r o b a b i l i t y  of 
f i n d i n g  a p p l i c a b i l i t y  i n  "A" i s  h i g h e r  t h a n  i n  "N". On 
t h e  o t h e r  hand, f o r  s p e c i f i t y ,  "N" prov ides  b e t t e r  i n fo rma t ion .  
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SUBJECT : 

I nd i v  i d u a  1 

Company 

T r a n s f e r  Area 

A p p l i c a t i o n  

-- 
I 

.. 

Documented Techno 1 ogy Trans f e r  

C o n f i d e n t i a l  

Confide n t i a  1 

E l e c t r o n  microprobe a n a l y s i s  

"I have b e e n w o r k i n g  i n  t h i s  f i e l d  f o r  3% y e a r s  and I have no t  
s e e n  any o f  t h e s e  a b s t r a c t s  which you have s e n t  m e .  
a m  2 y e a r s  ahead o f  myself  thanks  t o  your  system. 
have t a k e n  2 y e a r s  g e t t i n g  t o  t h e  p o i n t  I a n  now i n  i n  2 months." 

I f e e l  I 
I t  would 

.- 

NIS-14870r Du Pont de Nemours (E I I and Co Aiken S C 
Savannah River Lab 
MICROPROBE STUDY OF ZIRCALOV CORROSION FILMS 
Kurl F J Heinrich Nov 1964 4 6 p  refs 
(Contract ATl07-21-1) 
IDP-906) '01s $200  

The primary oblect of this study was to derermtne rhe po- 
tential usehlness of the electron probe analyzer as a tool for 
the investqatibn and elucidation of problems in the corro- 
aion of zirconurn alloys. particularly Zircaloy-2 The general 
8pplicabiliry of the probe 10 corrosion srudles was demonstrated 
T u h n q u e s  were developed for the preparation and srudv of 
corroded zirconium alloy specimens Previously unknown 
characterisrics of the dirtrtbution of lhe componenr elements 
were revealed in Zircaloy-2 specimens and other zirconium 
8Iloys which had been sublecred 10 varlous hear treatments 
D8ta were also obrained on rhe composirlon and distribution 
of 8lloy elemrnrr  in rhe fundamental corrosoon lavers The 
goasable rogntficance of these findmgs is  discussed in the light 
of cumnt theories on corrosion mechanisms in zirconium 

.Ilov. Author 

. ' .  

A d d i t i o n a l  Comments "N65-14870 t h e  a u t h o r  i s  a p e r s o n a l  f r i e n d  of mine and I 
d i d  not  know h e  had w r i t t e n  t h i s  paper ."  
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SUBJECT: Documented Tech no logy Trans  f err i ng 

I n d i v i d u a l  C o n f i d e n t i a l  

Company C o n f i d e n t i a l  

T r a n s f e r  Area Materials damping 

App 1 ica  t i o  n Th i s  NASA document d e a l i n g  w i t h  material damping h a s  been o f  
d i r e c t  a p p l i c a b i l i t y  w i t h o u t  t r a n s p o s i t i o n .  

-.. -. . - - . - . . -. 

. .  * '  
. .  

A6445176 

TIONALSTRAINING ACTION I N  MATERIAL-DAMPING PRODUC - 
TION. 
T. J. Mente1 and S. H. Chi (Minnesota, University, Dept. of 
Aeronautics and Engineering Mechanics, Minneapolis, M ~ M .  ). 
Acoustical Society of America, Journal,  vol. 36, Feb. 1964. p. 357- 
365. . 
Contract No. AF 33(616)15828. 

cylindrical  specimens of manganese-copper alloy, subject t o  
combined axial-  and internal pressure loading. Tests  were ca r r i ed  
Out on a number of manganese-copper alloy specimens for which the 
usual uniaxial. cycl ic-s t ress ,  damping properties had already been 
established (and published). 
dilatational- to distortional-strain energies from the fraction that 
&cur. under u n i a d a l  s t r e s s  up eo the maximum factor of about 2/3, 
ahich is possible under biaxial s t r e s s .  The results display a small  
but definite contribution to the material  damping by the dilatational- 

for the apecification of mater ia l  damping in plate vibrations. 

EXPERIMENTAL STUDY OF DILATATIONAL- VERSUS DISTOR- ' .  

Experimental  study of cyclic mater ia l  damping in  thin-wdled. 

The new teats extended the ratio of 

.training action. & a consequence. a modified formula is suggested' . .  

- ._. . .  
% - .  

A d d i t i o n a l  Comments "The s e r v i c e  i s  p e r f e c t .  We g e t  t h e  b e s t  o f  t h e  advanced 
t echn iques  and w e  rework t h e  materials t o  f i t  (ou r  needs) ."  
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. SUBJECT: 

I nd i v  i d  ua 1 

Company 

T r a n s f e r  .Area 

App 1 ica t i  on  

Docume n t ed Techno 1 ogy Trans f e r  

C o n f i d e n t i a l  

C o n f i d e n t i a l  

Thermocouple r a n g e s  and atmospheres  

Two c i t e d  a b s t r a c t s  d i r e c t l y  r e l e v a n t  t o  and a p p l i e d  t o  t h e  
problem area 

1 . 

14 
N6S 3 0 2 9 7 ~  Columbaa Unw New York Plasma Engineering 
U b  
TEMPERATURE DETERMINATION IN MODERATELY 
DENSE. H IGH TEMPERATURE GASES BY TRANSIENT 
THERMOCOUPLE PROBES Interim Technical Report 
P 5 Tschang Wright Patterson AFB Ohio ARL May 1965 

(Contracts AF 3316151 1141 AF 49(6381 13951 
IARL 65 95 AD 6177021 

A study has been made to determine the bases of the 
trans~cnt methods of the single probe the dual probe and 
the ~nlermit lenl  probe for measurmg hngh gas temperatures 
Smple parameters critically alfecting the probe accuracves 
have been singled out for comparmg the relatwc merits of 
tk. mathodsunder scrut.ny The results mdtcate no fundamental 
superiority of any One technique but an pfact#ce the single 
probe seems most likely to attam th r  tneorct~cal accuracy by 
WIUe of i ts s&mpl#Coty of mplementatmn The analyses indicate 
tha need fo take the vaitalmn of all probong parameters into 
account because of the tendency for these effects to be magna 
fi8d into large erro~s resulting in inaccurate gas temperature 
determination A novel three termmal low n o m  thermocouple 
.ansing element IS presented together wtth 11s performance In 
en arc plasma environment Author 

39 p refs 

-_ __ - - ____ - - 

A6S-15775 
T E Y P Z R A T U R E  M E A S U R S M E S T S  IN T H E  3000'F T O  500OoF 
IWUGE USISG RIBBOX THERMOCOUPLES.  
Jacob Xanrgian (Nanmac Corp.,  Needham, Mass.  ). 
I n s t r u m e n t  Society o f  A m e r i c a .  Annua l  Conference. 19th. New 
York. K . Y . .  Oct. 19. l Q o i .  Paoer.  12 p. 7 rc is.  

D e s c r i p t i o n  of the des:gn 01 r i bbon-e lemen t  thermocouples 
capab l r  of cont inuous opera t l on  even wh i le  subjected to e r o s i o n  
and ablation. 
Cure range a r e  presected, together w i t h  tempera tu re - t ime  graphs. 
App l i ca t i ons  abave the 3000OF range inc lude  rocket nozzle  i n n e r  
surface tempera tu res ,  rocker combus t ion  temperatures,  hot gas 
hydrogen chambers.  gra?hite furnaces. and  m a t e r l a l r  evaluat ion 
for hear p r o t e c t i o n  shields. Thermocoup le  characteristics such as  
cycling. re? roduc ib i l i t y .  response time. and durab i l i t y  at sustained 
high t empera tu res  a r e  discussed. F.R.L. 

Case h i s t o r i e s  of appl icat ions in the h igh  t e m p e r a -  

A d d i t i o n a l  Comments " A b s t r a c t s  g i v e  m e  a good i d e a  of t h e  c o n t e n t  of t h e  document." 
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SUBJECT : 

I nd i v  i d  ua 1 

Company 

Trans  f e r  Area 

A p p l i c a t i o n  

Documented Techno logy T r a n s f e r  

C o n f i d e n t i a l  

Confide n t i a  1 

C u t t i n g  of  cont inuous  cast  s tee l  

The r e p o r t  r e l a t i n g  t o  t h e  i n v e s t i g a t i o n  i n  q u e s t i o n  has  been  
c l a s s i f i e d  as "Company C o n f i d e n t i a l "  w i t h  i n  t h e  company. 
However, n o t i f i c a t i o n  h a s  been  r e c e i v e d  t h a t  i n n o v a t i o n  i n  
q u e s t i o n  r e s u l t e d  from t h e  a p p l i c a t i o n  of  a g a s  synamics- 
n o z z l e  exhaus t  a b s t r a c t  and d o c q e n t  which were c u l l e d  from t h e  
NASA r e t r i e v a l  system a t  P i t t .  The problem d e a l t  w i t h  t h e  
wear ing  o u t  of  t h e  saw b l a d e s  which were b e i n g  u t i l i z e d  to. c u t  
prede termined  l e n g t h s  o f  s tee1 d u r i n g  t h e  con t inuous  c a s t i n g  
o p e r a t i o n .  Through t h e  b r i d g i n g  o f  t h e  e x h a u s t  nozz le  and t h e  
s t ee l  c u t t i n g  o p e r a t i o n s ,  t h e  problem has  been  e l i m i n a t e d ,  and 
a novel  saw b l a d e  has been  developed which has  long  l i f e  and i s  
e a s y  t o  produce.  

- 
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EXAMPLE INFORMATION SCIENCE PROGRAMS 

A T  THE KAS CENTER 



6 4 .  

. Ma n-Mac h i ne 
I n t e r a c t i o n  i n  1.R.- 

P a i n t  Thesaurus 
Development 

Novel Class 
Sc hedu 1 i ng &roach 

I n f o r m a t i o n  System 
i n  I n d u s t r i a l  

Hy g i e ne 

INFORMATION SCIENCE PROGRAMS. AT KASC 

RESEARCH 

ONR. 

F e d e r a t i o n  of 
P a i  n t  Techno 1 ogy 

S oc i e  t i-e s. 

OE 

Mellon 
I n s t i t u t e  

NAME S PONS OR 

Re 1 evance 
Pred i c t a b  i 1 i t y  N I H  

I n f o r m a t i o n  Systems 
T e s t i n g  & E v a l u a t i o n  

I 
D I A  

I n t e r  na t i  o na 1 
Dimens i o n s  

i n  I n f o r m a t i o n  
S c i e n c e  

Ford 
Found a t  i o  n 

OTHER SCHOOLS INVOLVED 

School  of Medicine 
-20 F a c u l t y  

School  of E d u c a t i o n  
-2 F a c u l t y  
-1 PhD Candidate  

Department of 
Compute r ' S c i e n c e s  

-1 F a c u l t y  

Department of 
Computer S c i e n c e s  

Mellon I n s t i t u t e  
-1 S e n i o r  Fel low 
-1 S t a f f  Member 

School of E d u c a t i o n  
-1 F a c u l t y  
-1 S t a f f  

STATUS 

On-going-2k y r s .  

On-going- 1 y r  . 

On-going-2 wks. 

On-going-9 mos. 

Completed 
( 2 y r . .  Program.) 

On-going-3 mos. 

On-going-2 mos. 



INFORMATION SCIENCE PROGRAMS AT KASC 

OTHER ACTIVITIES 

‘I 

NAME SPONSOR OTHER SCHOOLS INVOLVED 

Encyclopedia  of  

I n f o r m a t i o n  S c i e n c e  
L i b r a r y  and 

Conferences  on 
E l e c t r o n i c  

I n f o r m a t i o n  Hand1 i ng 
I. Oct. 1964 

Conference on 
L i b r a r y  P l a n n i n g  

f o r  Automation 
(June., 1964) 

Survey of  
S p e c i a l i z e d  

I n f o r m a t i o n  Cent e rs 

Task Force  on 
I n f o r m a t i o n  

Networks 

Center  f o r  
B i  omed i ca 1 

Communications 
Res earc h 

Marcel Dekker 
I n c .  

Western 
Michigan Univ., 

Goodyear 
Aerospace Corp. 

ONR, ACM 
Western 

Michigan Univ., 
Goodyear 

Aerospace Corp. 

Counci l  on 
L i b r a r y  

Res our ce s 

U n i v e r s i t y  
of  

P i t t s b u r g h  

EDUCOM 

Excerp ta  
Medica 

Foundat ion  

GSLIS 

U n i v e  r s i t y  L i b r a r i e s  
-Dean 

- D i r e c t o r  

Computer S c i e n c e  Dept. 

I n d u s t r i a l  Engineer ing  
-Chairman 

Department 
-Chairman 

-Chairman 
S oc i o 1 ogy Department 

Computer S c i e n c e  Dept. 

I n d u s t r i a l  Engineer ing  
Department 

-Chairman . 

-Chairman 

------------------- 

School  of Medicine 

~- ~~~ 

On-going-l% y r s .  

Completed 

Completed 

C omp 1 e t ed 

C omp l e  t ed 

On-going-2 y r s .  

On-going-l% y r s .  


